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ICBM Threatens 
To End Feasibility 
Of Open Skies 




KAYLOCK has become the Symbol of Leadership- 

All-metal self-locking nuts ® 


based not only on past performance, but on advanced 
development that provides tomorrow’s parts today. 

APPROVED FOR ALL 
Recognised Aviation Standards 
This One Keylock Hex Nut meets the requirements of the 
New National Aircraft Standards: NAS 679 Low Height 
Nut, NAS 1021 Regular Height Nut, NAS 1022 Shear Nu^ 
also approved for all three Air Force-Navy Standards: 

AN 363 High Temperature Nut, AN 364 Shear Nut, 

AN 365 Standard Hex Nut. 

For more information, write for our catalog. ^ 


The Kaynar Company • Kayiock Division, Dept. CE, Box 2001 Terminal 


• Los Angeles 54, California ©1957 





Afr/d^ 

oftfOtrtffhffQt g/Ves you 

— foolproof ' — fully automaUc : — pin-point 

program cheek • oufpu# monitoring • circuit analysis 


Only the new GEDA Automatic Problem 
Analyzer completely checks 
computer programming and operation. 

Here's one of the grealesl advances in computer speed and 
reliability. It's the new CEDA Automatic Problem Analyzer 
- standard equipment at no extra cost on eoery GEDA A-14 
Goodyear Electronic Diftercnlial Analyzer. 

Switch the computer control to CALIBRATE. Then simply dial 
the “call” number of the first active channel in your problem. 
From here on every existing output in the computer, whether 
linear or nonlinear, is scanned and its pOiUion and value indi- 
cated. Repeat the dialing process for each active channel in 
succession. Then, compare the output readings with your set.up 
diagram. You know at once whether: (1) all connections are 
properly made; (2) unwanted connections exist; (3) every 
amplifier, tnuitiplier. function generator, coefficient potentiom- 
eter. etc., used in the problem is operating properly; (4) 
every coefficient in the computer has been properly established, 
and (51 all initial conditions are present and correct. 

But, that’s not all. By adding only the optional GEDA Auto- 
matic Read-Out Printer, the entire operation becomes fully 
automatic - from start to finish - giving you a continuous 
printed record of every active channel, by number, plus the 
connection, magnitude, polarity and scale factor of every 
output — channel by channel. If an error exists, you know 
immediately where to find it on the problem board. 


As if that weren't enougli, the GEDA A-14 scanner will also 
completely check every element in the computer for output 
drift and calibration adjustment. And. A-14 circuitry provides 
for coefficient potentiometer sellings by the new “through-put” 
gain method. 

The Automatic Problem Analyzer is but one of many advanced 
design and engineering features which make the GEDA A-14 
Series the most accurate and flexible analog computers ever 
available. Gel the complete CEDA A-14 slory today. Write; 
Goodyear Aircraft Corporation. Dept. 931AD, Akron 15, Ohio. 
P.S. For detailed information on the CEDA A-14 Automatic 
Problem Analyzer, ask for your personal copy of the technical 
paper. “A New Method of Verifying Analog Computer Prob- 
lems and Performances." 




ANALOG COMPUTERS 

The Way To Give Your Hunch a Chance 


GOOD/fEAR 

AIRCRAn^ 


the world’s largest manufacturing faoilities for aircraft 
seating. ..for aircraft inferior equvpment 


FEED* YOUR BUFFET 
REQUIREMENTS TO WEBER 


Behind the gleaming beatify of the modern Airline Buffet 
lie eomplexities that determine its effieiettcij. Quick 


reliable food heating, beverage cooling, ample stoiuge capacity. 


easy opemtion, disposal facilities, and much, much vior 

More.. .yes. Foralso behind every We.her buffet are 
design cotHpetence . . . weight-conscious engineering . . . 

efficient integrated facilities for quantity fabrication. 
Plus... the most reliable, longest established r.omiiany in 
field, daily staking Its rrimtntion on yow lasting satisfaction. 




No food-sem'ice-aloft problems need trouble 
you... feed them to Weber. 


ifricjice in; Pitot ni 
e/eetion scats, passenger «i 
«>i<i Invnlory «»it 


WEBER AIRCRAFT CORPORATION 

n SHbsiiiiary of Weber Showaise and FiitHre Company, Inc. 
asao ONTABIO STREET, BURSANK, CAUFORNI^ 


AVIATION CALENDAR 


Board Meeting, International Ait' Trans- 
port Assn., Torquay, DevonsUire, Eng- 
land. 

Apt. 30-Elcelronics Make tlie Ilelieoptcr 


Apt. 30-Elcelronics Make tile 
Fly, annual sc ' 

Miy"!'-3-Spring 


V Vork 


iineiican Institute of Electrical 
31 W. 39th St., New York. 

, and Exhibit, So 
I Stress Analysis, 
liotci Staticr, Boston, Mass. 

May 2-3-AnmiaI Meeting, Aeronautical 
Training Society, Mayflower Hotel, Wash- 
ington, D. C. 

May 5-8-1937 Coni’cnti 


of 


I Excel 


•cs, Shan 


Iton Holch'lloiiston, Tex. 

May 6-8-28th Animal Meeting, Aero Medi- 
cal Assn., Shirlev Saeov Hotel, llcnver, 
Colo. 

May 7-9— Electrical Engineering -Aspecls of 
•Mreraft and Missiles. American Institute 
of Electrical Engineers, Biltmore Hotel, 
Dayton, Ohio. 

Mas- 7-9— .Aircraft Electrical Equipment 
eontcrcncc. Hotel Biltmore, DaMon, 
Ohio. 

Mae 7-9— Spring .Assembly, Radio Technical 


•American Helicopter Socicts-. Sheraton 
Park Hotel, Washington, D.' C. 

May 9.10-Microiwc Ferrites and Related 
Devices and Their Applications. AA'estem 
Uninii .Auditorium. N. Y. C. 

May 13.15-National Conference on .Aero- 
nautical Electronics, Sponsored bv the In- 
stitiiK' of Radio Engineers. Davton. Ohio. 
May 14-Enginc Operation &• A'laintcnancc 
Foniin. sponsored by Pratt & M'hitnci' 

Airmotivc C'lrp.. Cosmopolitan Hotel, 
Denver. Colo. Other ses.sions. May I ‘ at 
(Confirmed on page 61 
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THIS FLOW DIVIDER AND FUEL SELECTOR FOR A JET ENGINE 
was called the "monster" by its designers at the Cleveland Division 
of Parker Aircraft Company. Why? Because the dimensional require- 
ments of its inner passages called for the most extreme quality control 
in the casting process. 

Foundry engineers at Lebanon met the challenge, and selected the 
CERAMICAST ProcMs as best suited because of the need tor close 
tolerances, extreme smoothness in the internal passages, and the 
intricate coring. 

During several months of development work, Lebanon engineered a 
special coring material to meet these requirements and developed 
special gauges for setting and holding the cores to meet the dimensional 
tolerances. Now in quantity production at Lebanon, this aircraft 
casting meets Class I X-ray inspection and operates under service 
conditions of high pressures and elevated temperatures. 

LET US TAME YOUR "MONSTER ' If .vour design project utilizes cast steel 
and requires a high degree of internal casting quality together with 
surface smoothness, close tolerances, and dimensional accuracy, 
CERAMICAST may provide definite quality and coat advantages. 
Let our engineers discuss the process with you and its applicability 
to your project. Write for CERAMICAST literature. 



CERAMICAST la a regiuerrS IraScmari 

LEBANON STEEL FOUNDRY 


LEHMAN StDEET LEBANON, PENNSYLVANIA 
CASBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 
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350 LB. LINEAR ACTUATOR 


wt. 0.97 lb. 

L12 MODEL 
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^ MACH X+Y COMPUTATION 

... and Burroughs ground and 
airborne computers do the job 

No matter tiow owesome the speed oi todoy’s bol- 
lisMc missiles, the electronic computers that guide them 
must "think" lor oheod o( that speed to keep them 
unerringly on target. 


We hove the proved resources ond copobilities lor 
further research end development ol even more od- 
vonced ground ond oirborne computers. And os to re- 
liobility— Burroughs hos unloilingly delivered on every 
delense coniroct undertaken. Not only in electronic 
computation but in control systems, instrumentotion, 
communications, data processing ond others. 


In oil areas ol our proved responsibility ond compe- 
tence, in loci. Burroughs stands ready to see delense 
controcis through every step, Irom reseorch to installo- 
tion ond mointenonce. Write, coll or wire Burroughs 
Corporohon, Defense Contracts Orgonicotion, Detroit 
32, Mich., or Burroughs Delense District Offices; Pool;, 
Po -392 W. First Si., Dayton, Ohta-t707l Venturo Blvd., 
Enctno, Col-1739 "H" St N.W., Woshingtan, D,C, 


BURROUGHS 


THE FOREMOST NAME IN COM 



IPUTATION 


IN £N6INEERINfi THE BEST OPPORTUNIEIES APE IN AVIAIIDN'IN AVIAEION THE BEST QPPOPIUNIIIES APE AT lEMCO 



G/' Te^co Growth - bMa ~(Ajl Gxmi 


Growth — in engineering opportunilies, for example, 
tells the Temco success story. 

Even in Ihe fast-moving aircraft industry, Temco’s 
growth has been extraordinary. Its rise — from small 
manufacturer to designer and builder of its own air- 
craft — has been accelerated by constant discovery 
and development of new opportunilies. 

And engineering opportunities have multiplied with 
every step of this growth. In 11 years, the Temco 
Engineering Department has grown from a staff of 
4 to more than 800. To its earlier production engi- 
neering skills, Temco has added such diversified 
operations as electronics, guidance systems, and its 
own jet aircraft, missiles and weapons systems. 



AIRCRAFT CORPORATION. DALLAS 


Month by month, new activities at Temco create new 
opportunities in research, design and development. 
The story of vigorous growth at Temco carries a 
special message to the experienced engineer: here 
is your opportunity to move ahead with a company 



IN ENGIHEEHINS THE BEST OPPOPTHNIIIES ABE IN AVIATION *IN AVIATION THE BEST OPPOPTtINITIES ABE AT TEMCO 



In Constant Speed Pzopelleis 

— Used OD the blade retaining 
nut of constant speed propellers, 

J-M Clipper Seals maintain a 
tight seal against the 400 psi 
pressure created by the propeller’s 
velocity. Clipper Seals’ light shaft 
drag permits rapid pitch changes. 
Clipper Seals have also provided 
outstanding service in tests by major 
airlines in accessory drive gear trains. 


In Bearing Mechanisms— Wish 

seolability and low friction at high shaft 
speeds make Clipper Seals particularly 
suitable for clutch and transmission 
bearing mechanisms in helicopter rotem. 


If you have an oil seal problem. Johns- 
Maitville will be glad Co help you solve it. For 
engineering help and free 28-page illustrated 
brochure PK-7IA, write Johns-Manville, 

Box 14, New York 16, N. Y. In Canada, 

Port Credit, Ontario. 


Protecting bearings in many 
types o{ aviation mechanisms 
Johns-Manville's precision-moulded Clipper Oil 
Seals retain lubricant and exclude dirt, These seals 
have a dense asbestos-compound heel and a soft 
flexible lip concentrically moulded into one unit. 
This unique construction provides maximum seal- 
ability, low torque, easy installation, long life and 
wide adaptability. Some of their applications include: 




Johns-Manville CUPPER SEALS 



AMERICAN AIRLINES FLEET NOW 100^° EQUIPPED WITH 
BENDIX IGNITION ANALYZERS! 



Wc are very proud that American 
Airlines has chosen the Bendix* Igni- 
tion Analyzer as the standard equip- 
ment for its entire fleet of aircraft. 
On American’s four-engine aircraft 
the analyzer is permanently installed 
as airborne equipment, Two-cnginc 
aircraft are prepared for porlablc- 
airbomc analyzer usage. 


American Airlines has used the 
Bendbi Ignition Analyzer for quite 
some time. The decision to prepare 
the entire fleet of aircraft for use with 
this analyzer was made after long 
usage had shown this to be the most 
suitable equipment for American’s 
requirements. 

Major airlines, military services, 
and corporate aircraft operators have 
found the Bendix Ignition Analyzer 
to be a vital and almost indispensable 
piece of equipment to reduce costs 


by improving maintenance and oper- 
ating efficiency. The analyzer plays 
an important role in reducing cn 
route and turn-around delays, thus 
improving customer convenience and 
satisfaction. 

The Bendix Ignition Analyzer is a 
sound investment that will pay for 
itself within a short period. Wc would 
be pleased to provide complete infor- 
mation as to the most convenient and 
economical analyzer installation for 
your aircraft. 'iiugc-oi 


Scintilla Division 







By Jove! 


Thg'tss k Ovr Most Pnx^Kf 

GENERAL® ELECTRIC 


ing our nafion't supply lines . . . 
. if the time ever comes when 
to pose his threat, Like Jove, 
Novy's *‘Anfi-Submorlne Warfare lech- 
. . . with o coffl- 
trock and kill package especially 
oircroft and the mission. >- >- For economical 
efficiency, the LMBE "Tri-A" (Advanced Air- 
ASW*) system will fill a true Jove-like function ... in 
I the oggressor , . . and os o thunderbolt in destroying it. 

> This is only one of many LMEE advoncements in sonobvoys, 
di^lays and seorch systems. Along with the development end 
production sections in Utica, its Advanced Electronics Center ol 
Ithaca, New York, is making important contributions to passive 
systems studies. Coordination between LMEE engineers and 
Novel research scientists con wipe out tactical advantoges the 
submarine has troditionolly enjoyed. Write Department F. 





EleefrO'Snap Switches Gan Be Adapted to Almost 
Any Job — Quickly, Easily, Economically 


Just choose chc Bleccro-Snap Basic Switch (hai meets yout elec- 
trical requirements, add the proper actuator — and presto! — 
you have a tailor-made precision switch that exactly fits your 
application. Electro-Snap makes a wide variety of stock actu- 
ators to fit almost any requirement. And our engineering depart- 
ment is at your service if a standard combination "won’t fill 
the bill." 


For prompt action on your switching problems, send us a brief 
description and rough sketch of the switch you need. 




I Lord bonded rubber mountings arc standard equipment for con- 
iroliing the unusual vibration problems on all "air taxi" helicopters. 
These Lord suspension systems were designed specifically to (I) 
have built-in strength capable of supporting the entire weight of the 
craft in flight and (2) provide a resilient coupling for isolating the 
high frequency engine vibration and the low frequency rotor vibra- 
tion from the airframe. 

Lord mountings flew with the world's first scheduled helicopter 
service and continue on all ships currently shuttling passengers on 
commutcr-like schedules in and out of more than 20 nation-wide 
"air taxi" pons. Lord mountings are used for engine, rotor and 
stabilizer .supports as well as torque rcsirainers. 

It is only natural that Lord should produce this major contribution 
to the efticiency and performance of helicopters. Lord manufactur- 
ing has 30 years' experience in engineering bonded rubber solutions 
for aircraft vibratory problems. Most modern aircraft today rely on 
Lord mountings for increased passenger safely and comfort. Con- 
sult with Lord— the leader in engineered vibration control. 


LORD 

VIBRATION CONTROL 
MOUNTINGS 


From this Canadian Piant 

PREbiSION-FORGED 



TITANIUM 

at the iowest prices on the world market! 


Canadian Steel Improvement, Canada's foremost casting and forging company, 
has pioneered many new forging developments in high temperature alloys and 
stainless steels. And now, because C.S.I. is vitally concerned with the forging 
of jet engine blades, buckets and other components, the company has re- 
searched and solved many of the problems involved in forging Titanium. From 
this, they have developed a new process which sets a new standard in Titan- 
ium forgings— ot much toicer prices. 

Besides taking ihc lead in Tilanium, CSI is also highly skilled and 
experienced in the production of high temperature alloy, stainless 
steel and aluminum forgings . . . and in sand, permanent mould 
and die castings in aluminum and magnesium alloys. 


The forging and casting plant of 
Canadian Sled Improvement 
combines highly skilled men 
and the very latest facilities. 
Total plant area is 200,000 
square feet. 



CANADIAN STEEL IMPROVEMENT LIMITED 

MORNER AND SECOND AVENUES. TORONTO 14, ONTARIO 
Represented in the United States Only by— 

^ C.F. RUSSEL COMPAHy, LTD. ^ 







AC stays 


up on mn-up 



New Hydraulic Power System Saves Space 
Operates on Demand for Fuel Savings 



Tigress k Our Most Important Tiaduct 

GENERAL^ ELECTRIC 





CREATIVE LEADERSHIP is the ability to originate a new beauty, new 
quality... or new capability. Numerous examples of Summers Design 
Originality, giving new standards of performance, are to be found in 
today’s Aircraft Guidance Instruments. For Leadership, for “creative 
craftsmanship!’ be Guided by Summers. 


NOW IN PRODUCTION FOR THE Mill- 
TARY: Vertical Gyro Indicator tVGI) 
Phase I & tl; Turn ond Slip Indicator; 
Directionol Gyro Indicator (OGli; Plight 
Attitude Indicator (FAD; Directional Gyro 


Indicator (lotitude Corrected); Instan* 
toneous Vertical Speed Indicator flVSI); 
Remote Directionol Gyro Indicator (Loti* 
lude Corrected); and Spin Recovery 
Indicotor (SPI). 



summers 


• WASHINGTON, D. 


N CANADA, RATION AIBCRAFT, TORONTO 


Summer* it jtrodueiTisi.- Flight Control Systems, Aircraft & Missile Components, and Flight Indicating Instnmenia. 
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Blind Flying Unit Devised for Helicopter 26 

►Bell ond Bendix develop instruments to permit blind flights from 
tokeoff to lending in remote areas. 

Curti$ Details Traffic Controi Program 36 

►Three-phose plan designed to increase capacity, decrease colli- 
sion hazord 10-fold by 1975. 
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lightweight! But magnesium cun really take punishment 


Ntiignesium is the world’s liglitest structural metal. It weighs 
'inly 23% as much as steel, 20% ns much as yellow brass 
•tntl 65% ns much ns aluminum. But magnesium is strong, 
too. How strong? Look at a few of its uses in the aircraft 
industry, for example: 

The magnesium wheel in the picture above has to be light, 
but it also has to withstand tremendous shock when the 
plane touches down. In another application, the entire 
u’elght of a hvo-ton helicopter is suspended from a mag- 
nesium rotor. In large cargo planes magnesium floor mem- 
bers support heavy weights in flight. 


Magnesium was selected because it has the necessary light- 
ness, strength, rigidity, durability and other desirable 
properties. It's the combinalion of light weight and strength 
that makes magnesium the choice for countless applications 
throughout indtistry. 


What do these facts mean in terms of your products, parts 
or e(|uipment? They mean that magnesium can do an erjual 
or better structumf job at a substantial savings in weight. 
For more information, contact the nearest Dow sales office 
or write to us. the now che.mical company. Midland, 
Michigan, Magnesium Department MA I401A-1. 


YOU CAN DEPEND ON 


WHO’S WHERE 


III the Front Office 

James L. Lewis, president, and Paul C. 
Rbcrhardl, vice president, Insuliac Corp. of 
America, Manchester, N. II. 

Lockheed Aircraft Service, Ontario. Calif. 

Noraian H. Golden, vice prcsidciit.engi- 
ncciing. Riddle Airlines, Inc. 

Chandler C. Russ, vice president-engi- 
ncerine. Actojct-Ccncral Corp.. Arusa, Cahf. 
Also: Robert B. Young, vice president, Acto- 
jct-Ucncial’s Liquid Rocket Plant, Sacra- 
mento, Calif. 

W. F. Newbery, vice president-industrial 
sales, Deircx Chemical Industries, Inc., De- 

David D, Mason, assistant general man- 
ager, Link Aviation, Inc., Binghamton, N. Y. 
Mr. Mason continues as a vice president. 

Honors and Elections 

Distinguished Civilian Sers-ice Asvards 
liavc lieeii presented to Dr. Wenibcr von 
Braun. Otto Walchner, Robert E. Mcidcl 
and Dr. Harry Krutter. 'Phe award was pte- 
sented to Dr. von Braun, dinretor, De- 
velopment Operations l^ivision of the Army 
Ballistic Missile Agency. lluntS'-ille. Ala.. 
for "exceptional contributions to the defense 
of Ibe U.S. . . . as chief of the Guided 
Missiles Dirision at Redstone Arsenal, . . 
to Mr. W'aJchnct. a physicist with USAF’s 
Air Research and Development Command, 
Wright Air Deselopment Center, Wriglit- 
Patterson AFB, for ". . . his extraordinary 
initiatis'C, imagination and ability in resolv- 
ing many important problems of ordnance 
aetodjiiamics. . . to Mr. Mcidel. deputy 
director of procurement. Headquarters, Ait 
Research and Development Command, Bal- 
timore, Md., ior ". . . his outstanding ad- 
ministrative accomplishments in connection 
with the establishment of the I^istant Parly 
^Var^^^g System. . . to Dr. Krutter, chief 
seicnlisl. Ivlax-al Air Development Center, 
iohnsville, Pa., for “. . . his outstanding 
scientific achievements in connection with 
tlic development of the radar and electronic 
equipment now used in the Navy’s Airborne 
fatly Warning Combat Information Center 
airplane, the \VV-2. . . .’’ 

Changes 

Pliilip D. Terry, field enrinccr-missilc 
equipment and systems, Wm. R. Whittaker 
Co.. Ltd., Los Angeles, Calif. 

Charles F. McCabe, iiigbt manager, Con- 
suir Dh'ision, General Dynamics Corp., San 
Diego, Calif. 

General Electric Company'.s Missile and 
Ordnance Systems Dept., Philadelphia, Pa., 
lias named a team fur the management of 
weapons systems research programs. Aero- 
sciences Laboratory: Dr, Joseph Farber, 
nianagcr-aerophysics; Dr, Bernard Levine, 
nianagcr-ptcliminary design; M. A. Lifset, 
manager-administration: Dr. E. A. Luebkc, 
.■xiientific representative-research laboratory; 
Clifford Mannal, manager-aerodynamics; 
L. R. McCieight. manager-material studies; 
J. O. Powers, inanagcr-acrothennodynamics; 
Dr. F. J. Willig, manager-special projects. 


INDUSTRY OBSERVER 

^ Radically new type of gyTOScope which uses spinning plasma of elections 
or other newly discoveirf atomic phenomena is objective of exploratory 
development program to be launch^ by Rome Ait Development Center. 
If successful, the new- atomic gyro might permit major improvement in the 
accuracy of inertia! guidance systems and would be the first radical change 
in the gyro since it was invented nearly 50 years ago, 

►Two Convair F-I06As arc now being flight tested at Edwards AFB, Calif. 
First model to be built with production tooling is scheduled to be rolled 
out at Convair's San Diego plant in July. 

► USAF's Lockheed F-IO-IA Starfiglitcr will be fitted with Navy’s air-toait 
Sidewinder missile for firing trials of this aiiciaft-niissiie combination at tlie 
Naval Ordnance Test Station, Cliina Lake, Calif., wlietc the missile was 
developed. 

► Liquid propellant booster unit for North American Navaho interconti- 
nental guided missile has dcsclopcd 405,000 lb. thrust during 45-sec. test 
stand firings. 

►Guidance j>ackagcs for Martin Titan intercontinental ballistic missile and 
Douglas Thor iatermediate range ballistic missile arc being readied for 
acceleration and vibration tests at the Suijcrsonic Naval Ordnance Research 
Track, China Lake, Calif, 

► Bell Helicopter Corp. is developing a helicopter simulator for the Office 
of Naval Research. Simulator will be used to test psychological and physio- 
logical reactions of pilots to various types of instrument displays. 

► Tlinist reverser proposal for the CJ-805, commercial version of General 
Electric’s J79 turbojet, incorporates cascade vane arrangement through which 
exhaust is diverted by closing of internal clamshell. Powcrplant with reverser 
will measure approximately Hi ft, in overall length, 

► Allison Dix'ision of Gcnctjl Motors Corp. and the General Electric Co. 
ate conducting preliminary work on chemical fuel engines of the type that 
would power a chemical fuel bomber. One of the two conrpanics is c.xpcctcd 
to rcceixe a USAF development contract. 

► Navy’s XKD4R-1 rocket-powered target drone dcveloi>ed by Radioplanc is 
undergoing captive firing trials on aircraft underwing pylon in development 
flight test at Naval Air Missile Test Center, Point Mugu, Calif. 

► Preliminary design studies on a 250 hp. free shaft turbine engine have been 
completed for U. S. Army by four manufacturers. Proposals are being con- 
sidered from Lycoming, Turboinotor and the Utica Bend Division of 
Studebakcr-Packard and Continental. Coniincrcial light plane manufactur- 
ers are reportedly watching the developments for possible application in their 


► Martin’s Bulljxup test vehicle is basically a 250 lb. bomb wlHi booster and 
control. Four triangular canard control surfaces ate [msitioned at the ba.se 
of the nose fairings; four fixed stabilizing fins in the form of truncated tri- 
angles are at rear. Fairings on lop and bottom of booster nozzle covet flares 
used in tracking. 

► Multiple-rotor designs for liclicopters arc rcceh-ing increasing attention 
from major manufacturers. U. S. Army is encouraging them to study the 
idea over a wide rauge of aircraft sizes. Conxertawings Inc., of Amityvilic, 
Long Island, N. Y., a pioneer in this area, has a contract for xx'ork on a 
four-rotor design, 

► U.S, Army has returned to fundnmentab in its work on aircraft suitable 
to operate off lougli terrain. Battellc Institute is working on an exact defi- 
nition of “rough terrain’’ for use in specifications. Fairchild has a contract 
for work on an improved landing gear design that will meet the new and 
exact specification. 
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FIRE, OVER HEAT DETECTORS 
NO FALSE -ALARMERS 




A new Viscount designed from 1,000,000 hours airline "experience”— the 

VISCOUNT 810-40 
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FAIRCHILD SHIPBOARD RADAR 


FOR THE REGULUS 


Shipboard radar, designed and produced by Fairchild Guided 
Missiles Division, makes possible the completely automatic guid- 
ance of the Regulus. Push-button operation contrasts the engi- 
neering complexity of this uniquely accurate guidance system. So 
versatile is its installation and adaptability, the Fairchild SPQ-2 
radar system is now in operation with the fleet around the world. 


FAIRCHILD 


Washington Roundup 


Trouble at Patrick? 

liicrca.siiig reports of dissatisfaction with operations at 
Patrick -APB Missile Test Center, nmv lie behind s’isit 
of Defense Secrctatv Cli.irlcs E. ^\'i1son to that base 
last week end. There arc nimors that socral contractors 
ate unhappv with the administration of Patrick facilities, 
with long delavs that tit- up liigh-piiccd personnel and 
equipment and with intense rivairt for use of tlic firing 
pads bv competing companies, agencies and inilitars sers'- 
ites. Wilson savs be timed his inspcctioii in connection 
with "test svork." but he also wants to "sec what the 
progress is and just cseictly where ne are." Wilson also is 
known to be disturbed bs iicns "leaks" from Patrick. 

Most recent one; second US.VF Thor intermediate 
range ballistic missile svas fired last week but was defet- 
ti\c and had to be destroyed in the air. .\rm\- is pre- 
pared to trv ag;iiii with its Jupiter IRBM. Neither 
weapon has h.ad a really successful flight. 

Airway Charges 

President Eisenhower has told Congress that an 
iiii])i)tl,iiit stop toward reducing federal expenditures 
would be the imposition of user charges on the federal 
airnays. This, he says, "will relieve the general public 
of having to subsidize governmental scniccs affording 
special benefits." 

Introducing his proposals for budgct-cutling in line 
with the current trend, the President .viid; 

"1 am sure niaiiv members of Ihe Congress arc as 
gratified as I am to note the growing .iwarencss of private 
citizens that the dollars spent by the federal government 
are in fact their own doilars. and that federal benefits 
arc not free." 

Ilic President also urged; 

• Increase in postal rates. Congress, howcs cr, is antago- 
nistic to the achniiiisttntion's plan fur an increase in the 
airmail rate from six to seven cents an ounce and odicr 

» S200 million reduction in militan public works con- 
struction for Fiscal 1958. Tlie President rcconnncnded 
bM billion in Jainiary. 

In Congress 

House .Appropriations Committee members svill begin 
the major, and determined, task of trimming the kiscal 
I95S defense budget tliis week. KNcentive .sessions with 
Department of Defense svitncsscs alte.rdy lias'c been com- 
pleted. 

It is a "fact” that the S5S billion elclense request of 
the -Administration will be reduced, Rej). George Mahon 
(D.-Tex.). chairman of the A|)propriations Subcommittee 
on the .Anncd Scrsices, reports, "but mi« «e mu.st 
decide boss- ;mel where." This svill take several weeks. 
Mahon estimates the bill will be ready for dcb.itc on 
the House floor Mav 20. 

Other deselopmentb to watch for; 

• Healings on the long-pending Nortiicast .Airlines stock 
case will open Mav 1 before the Senate Permanent Imes- 
tigating Subcommittee. The alleg.ilioii is that because 
of a "leak" from the Cis-il Aeronautics Board there was 
spceulation on the stock markef after the auarding of a 
New York-Miami route to the carrier. 

• House Commerce Committee will hold a session on 
Mas- 5 on awarding pcnuaiicnt certificates to U. S. -.Alaska 


carriers- These are Northwest Airlines, Pacific Northern 
Airlines and Alaska Airlines. The main point of contro- 
\-etsv is whether Northwest should be permanently cer- 
tificated on its Miimeapolis-Alaska segment. 

• Action by the House Commerce Committee on civil 
as-iation will be sidetracked for scs-cral weeks while the 
group takes up legislation to rule out federal control of 
independent natural gas producers, lire legislation, spon- 
sored bv the Commerce Committee's efiainnan. Rep. 
Oren Harris (D.-Ark.l. was setoed last year by the Presi- 
dent. It has top prioritv on the committee’s time. 

• Senate Commerce Committee's Aviation Subcommit- 
tee, he-.idcd bv Sen. Mike Monroncy (D.-Okla.). will hold 
hearings on the proposal of Presidential Assistant Edward 
P. Curtis for an Airways .ModeriiiMtion Board (.AW Apr- 
15. p, 29)— but only after Curtis submits his broader 
plan for a reorgani/ation of the functions of the Civil 
.Actonaiitics .Administration and Ci\il Aeronautics Board. 
Both proposals probably will be bogged down by con- 
troversv in the snbconiinittce. 

Budget Cuts and Air Safety 

U. S. W'catlicr Burc-.ui is publicly protesting the cut- 
back in its Fiscal 195S budget by the House of Repre- 
sentatives. It describes the cut as a serious threat to air 
safetv. The House reduced tlic agency's alloc-.ition from 
the S-10 niilhon requested bv 52 million- However, the 
538 million allowed is still 5180,000 more than the 
biire.iu's Fiscal 1957 budget. 

If the House reduction stands, the AVeather Bureau 
s;iys it will not be able to: 

• implement "an imi«ovcd system of in-flight weather 
safet'- service to both civil and militaiy aircraft." 

• Provide needed forecasting and flight weather sets ice 
for transocc.mic flights for de\cn U. S. tcrniinais. 

• Prepare for the unique wind and temperature forecasts 
that arc essential for the safety and efficiency of jet oper- 
ations at 25,000 to 40.000 ft. flight levels. Currently, 
these flight d-ihi ate forecast onlv up to 25.000 ft. 

• Allow installation of eird-of-tunway "bad weather” 
equipment sets. 

Flying Time Cut 

USAF's Kidh- drained maintenance and operation 
pocketbook has forced an early and drastic cut in the 
flving time designed to niaintiiin pilot proficiency. Pilots 
wild arc Mip]50scd to get 20 hours a month now are 
permitted only [our. Curtailment nas put in effect early 
this month, almost three months before the end of the 
fisial scar. Reason for early and substantial reduction is 
the unexpected drain on maintenance and operation 
funds that resulted from the Middle East crisis and 
Ihiiigarian airlift. Pilots warn proficienev will drop, acci- 
dent rates will increase. 'I'actical Air Command also is 
reported short of aninumition for training purposes. 

Private Defense 

.A comprchcnsiie defense of U. S. general as iation— as 
distinguished from airline and military ai'iation— has been 
turned o\cr to Eduard P. Curtis. President Eisenhower’s 
s|)cciid a.ssistant for asiation facilities planning by the 
General .Aviation Facilities Planning Group, lire group 
was spceificallv organized to put pri\-ate avi.ition’s po.sition 
before Curtis. —Washington staff 
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Blind Flying Unit Devised for Helicopter 


Bell ainl Bendix develop iustnimculs that permit 
blind flights from takeoff to landing in remote areas. 


By Craig Lewis 

Ft- Wortli-Capbilitv of complete 
instrument operutioii for liclieoptcis in 
iciiiotc areas has been developed by 
BeU Helicopter Corp. and Bendix Avia- 

I'he joint Bdl-Bciidix program has 
produced a set of instruments bnilt 
around the Decca iiaiigator system 
wliich permits helicopters to make tom- 
plctclr' blind fliglits from takeoff to 
Lindiiig in remote areas n ithout ground 
instrument aids. 

The new srstcin n-as developed in a 
two-year tcseiiteh program at Bell’s Ft. 
Worth plant aimed toward giving the 
helicopter a functioning instrument 
svstcni with available cqiiipmcnt- 

It provides an immediate capability 
for blind flying, while other ptogmnis 
arc still trying to develop more sophisti- 
cated systems for future use. 

Sikorskv .Aircraft Division of United 
Aircraft in cooperation vvitlv several 
electronics manufacturers, also has de- 
veloped instrumentiition designed to 
provide a helicopter with all-weather 
capabilitv. 'Ihc instrument.s have been 
installed in an lISS and are undergoing 
tests at tlic Naval .-\it Test Center, 
Patuxent River. Md. 

Bell and Bendix have brought tlic 
vvstem to its present operable, hut ratlicr 
rudimentary, state entirely with their 
own money and effort. They ate now 
ftving to interest military and civil 
helicopter operators in supporting fur- 
ther development of the system. 

Blind Landing Capobility 

Ihe Bcll-Bendix instrument syatcni 
is built around the Dccca system, an 
area navigation aid that bus been op- 
erating mote than 10 years and is 
eurrcntlv used in Europe. Key to the 
new application is tlic fact that a capa- 
bilitv for blind landings has been de- 
veloped to fit witli tlic usual Decca 
navigation function. 

W'itli the new sistcm, a helicopter 
can takeoff on instruments, fly a pre- 
planned track blind from takeoff to 
landing spot and make an Il.S type 
approach and landing without the aid 
of U.S, GCA or any otlicr ground 
cquipincnt at the landing point. 

The development program vv-js begun 
when Bell engineers became concerned 
at the lack of effort aimed toward using 
available hut non-standard equipment 
to improve helicopter instrimicnt capa- 
bility. 

.At this point. Beil discovered that 


Bendix was looking tor an opportunity 
to establish a commercial Decca chain 
tor dcnionstration and rcscarcli. Ben- 
dix has U.S- aviation rights to build 
and sell the British Decca system. 

A program was established to in- 
vestigate the Dccca system suitability 
and to use tlic system in licUcuptcr 
instrument research. .Along with Decca, 
Bendix bad a sonic absolute altimeter 
that was included in the test program. 

I'lic Deeca svsteiii was installed 
near Ft. Worth with tlic master sta- 
tion -40 miles southwest of Bell plant. 

One slave station is 67 miles north- 
west and tlic other slave station -43 miles 
soutlicast of the plant. 

Basis for navigatiun with the Dccca 
is a pattern of liypcrbolic position lines 
generated by the rclatinnsliip of trans- 
missions from master and slave sta- 
tions. Intersections of position lines 
are used to give fixes, and position 
information is displayed by indicators 
or on a flight plotter in the aircnift. 

Unable to obtain concrete require- 
ments from helicopter users, the pro- 
giani engineers decided to set these 
standards for evaluation of equipment: 

• Basic aim in testing equipment ivonld 
be complete "black bublde" operation 
—complete instrument flight from take- 
off to touchdown. 

• Unprepared remote landing areas 
with no ground aids would be iised- 

• Operations would be conducted over 
flat terrain. cliiiiinatin| the need for 
(.bstaclc information. 

b'irst fliglit tests detennined instru- 



ment capability of a hclieopter with 
absolute altitude precise navigation and 
improved attitude information. .Anal- 
ysis of the tests showed that the Dccca 
system liad infornialion to offer in 
addition to accurate position and track 

The test also showed that helicopter 
pilots needed more intoimatioii on 
ground speed, a iiiote sensitive ,itti- 
tude display, fewer dispkns to monitor 
and easier disjjlays to read. 'I'wo fur- 
ther needs were precise landing spot 
loe.ition and a remote area instrument 
landing system. 

Landing Display 

With the Decca system, a lielicojitcr 
could make instrument take-offs, climli- 
outs, navigatiun procedures and ap- 
proaclics. To complete the cycle, a 
set of instruments was needed to give 
landing capability. These dispkns were 
developed to supply needed iiifornia- 

• Kenyon transitometer indicates 
gtoimd speed vvitli a grid of vcrtie.il 
and horizontal lines wliicli move in re- 
lation to a fixed aircraft image and show 
direction and rate of motion relative 
to the ground. 

• CrOM [winter indicator sen cs as a 
remote area ILS, indicates approach 
along lines of constant Dccca phase 
aiigle- 

Tliis display also shows position of 
the helicopter relative to the precise 
Linding spot when it is below 70 ft. 
altitude, indicates range and shows [xvsi- 
tion relative to desired track behveen 
any two points in the system. 

• Remote type atfitiide indicator and 
instrument with variable sensitivitv to 
provide more sensitive attitude presen- 

,A kev insttument in tlic system is 
the sonic altimeter since it provides 
accurate information during the land- 

tFic altimeter is only effective up to 
100 ft- above ground level but is accu- 
rate to within 6 in. 

I'or navigation in flight, the Dccca 
system provides a plotter on wliicli a 
map of the area can be placed. .-An 
indicator shows the position of the 
helicopter on the map- Tlie pilot also 
can navigate bv reading separate dcc- 
mneters which provide coordinates. 

The Dccca svstem will pinpoint a 
helicopter's position in its area with 
20 ft. accuracy. It will guide the heli- 
copter to its planned landing .-.pot; 
then, along vvitli tlic sonic altimeter, 
provide ILS approach infonnation. 

No provision is made for obstacle 
sensing equipment since tlic project 
engineers say there is no good obstacle 
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sensing equipment now uvailablc for 
use. Ground obstacles can be provided 
for bv charting tlicm on the flight plot- 
ler'.s map. 

Emphasis in the Bciidix-Bcll program 
has been on developing a system avail- 
alilc immediately, and tlie Dccca sys- 
tem was used because of its availabilitv. 
A similar instrument system could 
conceivablv be built atmiiVd some other 
ii.iv igation svstem such as Cytac, Loran, 
Ravdist or Doppler in the 'future, but 
Dccca provides an accurate system 
right now. 

The program has shown tliat a com- 
plete helicopter instrument operation 
is eurrcntlv feasible, but project engi- 
neers do not feel tliat the job is com- 
plete. Such refinements as improved 
cockpit display, possibly through the 
use of catliodc my tubes, arc planned if 
the program continues. 

Refute the program goes any further, 
Bell and Bendix want a show o'f substan- 
tia! interest on the part of military or 
civil helicopter operators. The two 
comjxmics arc not inclined to go ahead 
with the program alone. 

One feature nf the Decca system that 
increases its militarv attractiveness is its 
iiiobilitv. I’or front line tactical use. a 
1,500 lb., 300 watt system is available 
vhicli t-.m be transported bv air and 
tlicn be set up and operating in three 
hours. It has a range of approximately 
135 miles under the worst conditions. 

Bell is using two 47H helicopters in 
the program. .Airborne Decca equip- 
ment vvciglis -40 lb.; the Bendix sonic 
altimeter adds another 16 lb. Decca 
ground equipment radiates 20 w.itts. It 
has an effective ILS range of 60 mi. 
radius around the master station and 
an effective navigation range of 250 mi. 

Armv Asks for Desijin 
Of 2-Man Helifopter 

New York-Six companies arc work- 
ing on designs for lightweight, simple, 
lovv-cost two-man Ticlicoptcrs under 
study contracts grante-d by .Army Trans- 
portation Corps. The four-month pro- 
grams are scheduled to terminate in 
•August and involve dollar grants rang- 
ing from S50.000 to 550,000. 

.Arniv is seeking a battlefield reTon- 
naissance, courier, traincr-type helicop- 
ter for operation in the 1960-19"0 de- 
cade. The current competitinii is for 
submission of paperwork, including pro- 
duction cost estimates for cacli com- 
[lam's design, whicli eventually may 
develop into a design specification or 
orders for prototypes. 

Successful bidders in the present 
studies arc Bell. Doman, Gvtodync. 
llillct. Kcllctt and Naglcr. Companies 
arc being encouraged by Army to cover 
all feasible approaches and considerable 
varictv of designs can be expected. 


Newbury Retires After Six Weeks 
Under Fire in Defense R&E Post 


By Claude Witze 

AA'asliington— I' tank D. Ncvvburv has 
resigned as .Assistant Secretary of De- 
fense for Reseattli and Engineering six 
n ecks after winning a four-year fight to 
control tlie nation’s military rcscarcli 
and development activities. 

Climax to Newbury ’s short career in 
tlio new office appeared to he tlic dis- 
sent he stirred among members of the 
Defense Science Board at a Pentagon 
meeting on .April 4. llic resignation 
was announced by Defense Secretary 
Charles F,. W ilson only four davs after 
an exclusive account of the Defense 
Science Board meeting appeared in 
.Avi.vnoN W’epk (.April 15. p. 261. 

In addition to the ire of 20 of the 
countrv’s top scientists, obseners point 
out that Ncvvburv was headed for other 
inevitable difficulties with the eleva- 
tion of Donald .A. Quarles from his 
post as Secretary of tlic .Air Force to 
a [jositinn as AVilson’s alter ego. the 
Dcpiitv Sccrctarv of Defense. 

Quarles and Newbury are considered 
cntirch’ incompatible in their ap- 
proaches to research and weapons de- 
velopment. AA'ilson's new deputy, 
nientinncd prominently as a successor 
for the Secretarv himself, is a scientist 
and research expert. lie crossed swords 
with Newbury frequently in his earlier 
regime as .Assistant Secretary of De- 
fense for Research and Dcvclopmeut. 
and it is know n that he has consistently 
opposed tlic grant nf more power to 
the 76-vear-o)d former AA'cstinghousc 
production expert. 

Wilson’s official reason for the New- 
bury resignation was that the veteran 
engineer originally came to the Penta- 
gon with the idea of staying six- months 
and that he has been firing to be re- 
lieved of his assignment for some time. 
Wilson expects to find a successor 
within a month. 

'llic Defense Scctctary also said that 
the Defense Science Board will hold 
its rcgukirlv sclicdulcd May I 5 meeting, 
wliicli previously had been canceled, 
lie said an agenda had been worked 
out bv Ncivburv . Five days later. .Avi.v- 
Tiox Wi!i-K was unable to locate a 
Defense Science Board member who 
li.id received a call to the session. 

When a successor to Newbury is 
selected, it is believed that Quarles may 
plav an important role in the choice. 
One Pentagon report said a candidate 
ahead! has Irecn chosen, but that lie 
is an industrialist who must dis|>ose of 
corporate stock holdings before he can 
accept the job. 


Following his resignation, Newbury 
told Pentagon public information offi- 
cials that he did not want to talk to tlic 
press- lie- had held a press conference 
less than a imiiith earlier (AW April 1, 
|). 27) and liad a reputation as tlic 
"most available" of the department’s 

The general understanding was that 
Newbury w-as exasperated by the tun- 
ning criticism of his [jolicies and atti- 
tude from scientists and military con- 
tractors. 

Despite AA'ilsoii’s statement that 
Newbury had wanted to quit for some 
time, it is no secret that the engineer 
relished his Pentagon job and the capi- 
tal atiiiospliere. 

Defense rcscarcli staff members were 
tlcarlv relieved bv Newbury's sudden 
decision. Fearing a general ciirtailincnt 
of activity under the Newbury regime, 
a staff reduction was considered immi- 
nent. Offers of lucrative jobs in indus- 
try have been received by many staff 
employes in the past six weeks. 

Newbury, who retired as a vice- 
president of the W'cstinghonsc Electric 
Corp. in 1946. had served that com- 
pany for 45 years-since his gradiution 
from Cornell University. As a me- 
chanical engmeer, he is a production 
expert on electrical equipment as well 
as an economist. 

Turboprop Transport 
Planned by Fairchild 

Hagerstown, Md.— I''airchild Engine 
and .Airplane Co. [dans to build a 
prototype four-engined turboprop tr.ins- 
|)ort for possible militarv and civil 
use. '‘■|■urhoboxCilr,” designed a.s a suc- 
cessor to rairchild’s C-119 and C-125 
transports, will be powered by Lycoiii- 
iiig T55 engines and make use of 
boundary layer control. 

Proposed high-wing airplane will 
gross 75,000 lb. at takeoff, carry a 
32,181 lb. payload over short hauls 
and 21,459 Iti. over its maximum 1.300- 
mi. range. Cniising speed of tlic trans- 
port will be 216 kt. and cockpit will 
be pressurized for operation at altitudes 
up to 23.000 ft., I•■airellild said. 

Boundarv lavcr control will reduce 
normal takeoff distance of 2,240 ft. to 
1,750 ft., the manufdcturei said, and 
landing distance from 2.030 ft. to 1,610 
ft. I’airchild said the airplane will be 
able to operate from aircraft carriers. 

I'hc 1.600 eqiiiv-alcnt liorsepowcr 
engines will he availaljlc in early 1958, 
lAiircliild said. "Turboboxcar" proto- 
type is scircdiilcd lo fly in mid-1938 
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USAF Increases Order for B-58s, 
Explains Slower B-52 Production 


Bv Evert Clark 

Wasliiiii’ton— Siait's iif tlic Convjit 
ii-5S clesclopiiiait progr.iin thus far lias 
led USAi' to plan procurement of 18 
more Hustlers during Fiscal 195S for a 
total of ?1 test and devclopnieiit air- 
eiaft- 

Progrtss on the B-iS program also is 
(me of four reasons giseii In' the Penta- 
gon for deciding to hold the production 
rate of the Boeing B-52 to llie present 
1 5 a month rather than increasing it to 
the ptcsiouslv anuounced goal of 2U 
(AW Apt. 22. p. 541. 

B-52 orders tlirongh Fiscal 1957 arc 
for 503 aircraft, .\nothcr 10! svill be 
ordered in Fiscal ’58. Trital cost for the 
lOI B-52s and 18 B-5Ss in the fiscal 
>(at will be S999 imilioii, or 36.4« of 
the S2.747 million svhicb US-'\F' svill 
•pend on the 1.515 aircraft it plans to 
buv in Fiscal '58, 

Other Procurement 

• Boeing Boniarc interceptor missile 
ptodiielion orders will be announced 
soon. Funds arc included in the F'iscal 
'58 budget- 

• Martin Matador, lliiglics Falcon and 
Northrop Snark are only other missiles 
to be procured in Fiscal 1958. No pro- 
duction orders arc coiiteniplated for 
the N'ortli .American Nasalio before 
Fiscal 1959. 

• WS-llOA heavy chemical bomber 
jilanned as a possible follow-on for the 
B-52 is considered b\' Defense Secretary 


Charles FI. Wilson as "a devclopiiitnf 
piograin in the exploratory ijliase.*' Tlie 
[irogr.ini is considered “very import- 
ant," but W'ilson also considers it 
"most impcirtaiif to be Sure th.it we get 
it oriented properly before we start 
spending big money on development." 
Boeing and North .Aiierican are in eoiii- 
petition on the WS-110.\. 

■ Aircraft pmcnrcniciit in Fiscal '58 
will include North .American F'-inOs. 
McDonnell F'-IOIBs. Coimiir F'-lOZs 
and F-106S and Republic F-lOSs. but 
will not include Lockheed F'-lO-is or 
Nrirfli American F'-lOTs, 

• Production models of F-104s inne 
been ordered in three separate fiscal 
sc'irs. indnding Fiscal 1957. US.AF 
plans F'-104 w ings for both tlie .\ir De- 
fense Command and Tactical .Air Com- 
mand. .Althongh none will be ordered 
in Fiscal ’53 under present plans, pro- 
duction contracted for earlier will 
stretch for some time, giving US.AF' an 
am|)lc opportnnitv to order more before 
the piodiiction line closes down, if it 
decides tliat is ncccssarv'- 

• USAF’s desire to increase B-52 wings 
from 1 1 to 1 7 is now being considered, 
but the decision will be made in con- 
nection with the Fiscal 1959 budget. 
Meanwhile, capacitv' to ptoducc B-52s 
at 20 a month is being retained, even 
though actual production w ill not reach 

• HoHing B-52 production to 15 a 
month will not affect unit cost of the 
aircraft. Nor will it cli.ingc the total 


iVo New .Missile Plants 

AS'iishiiigton-USAF docs not now 

she prodiictinn complexes. Ciineift pliil- 
osoplij is tliat indnstrs lips enough space 

used, even though thev mav need renn- 
vation to make them alV conditioned and 
dust proof and even though sonic floor 
space and higli bay areas won't be used. 

Funds for new testing faeiliUes mav 
still have to be provided, and US.kF 
proenrement officials rccognire that pin- 



miniber to be procured in I'iscal '58— 
production of the total number simpb- 
will stretch over a longer portion of tlte 

• Aniij’s Redstone ballistic missile will 
be followed bv a lighter, more mobile 
model. Secref.iry AVilsoo's order that 
Army limit its missile range to 200 miles 
in combat still stands, but be ,said it is 
one of a number of questions that "wc 
liave to continually look at , , . with re- 
lation to changing circumstances and 
conditions," 

Why No B-52 Increase 

I'ive official reasons have been given 
for holding B-52 production at 15 a 
iniintli, a level vvliicli will be reached in 
May; 

• Progress on B-58 development, US,AF’ 
Secretarv Donald .A, Quarles said the 
program "will be Mqiported on a bigli 
priority basis," and Sccrcbm- Wilson 
said; "The B-58 development now looks 
like it will be a successful develop- 
ment, and, as such, it will merit some 
production support, vviiieli it will get 

• Ability to obtain a larger nvimber of 
an iniptoved version of tlie B-52 by 
keeping tlie production rate lower. Na- 
ture of tlic improvement lias not been 
disclosed. 

• Revised intelligence estimates. Appar- 
ently referring to rc-cvaluation of pro- 
duction rates of the Soviet Bison and 
Bear, Wilson said intelligence informa- 
tion which became available some time 
after the 20-a-moiitli goal was set was 
"a little different, and it looked like we 
bad more time to do an orderly job." 
I'lic goal of 20 was annoiinecd in tlie 
midst of criticism from the Senate 
Aitpovver Siibconimittec that Russia was 
overtaking the U.S. in bomber ptoduc- 

• Best inanufactuiiiig schedule. .Al- 
though he would not say unit cost 
would be tcdiiccd, AA’ilson said "in 
many cases wc get cheaper production 
by phasing it out Over a longer period 
of time and getting more expert people 



THREE-VIEW of Lockficed F-104. No procuiemnit of this aircraft is planned Uiis year. 
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Coanda Effecl" on P6M 


New photo of Martin P6M ScaMastcr accentuates the high flneness ratio of its hutl. Large horizonhil tail bullet, and clean wing.favclagc 
junctuie are also clear. Large open doors on the engine nacelles provide additional air during bixiing to prevent engine oveihcatiiig. V-shaped 
streaks in water left by jet blast are mark of Coanda effect (AW Oct. 31, 1955, p. 14). that iet blast tends to foUosv a surface curving from 
center line of blast. Nacelles can be canted outboard to eliiiiiiiatc this effect svhich causes fuselage heating problems. 


Rules Fixed on Technical Secrets 


to work on it and not bring so many 
inexperienced people in as you try to 
push the schedule on up,” 

• An easier training load and fewer 
problems in converting from the B-36 
to the B-52. 

Boeing KC-155 production will build 
until it re.icbcs 15 a month approxi- 
mately one year from now but, like 
the B-52. will not go on to 20 a month 
as originally planned. 

Because B-58 progress was cited as 
one reason for holding down B-52 pro- 
duction. Wilson and Quarles were 
avked if flic B-5S would replace the 
B-52, ratlicr than the B-47. 

Quarles said all three ate considered 
iiitercoiitinenta! in range and all three 
require refueling. Wilson said the 
"problem there, is to vvliat degree the 
B-47 will be replaced bv cither the 
B-52 or B-58." 

In spite of official optimism over 
the B-58, US.AF procurement officials 
arc cautiou.v about vvlictlier volume pro- 
duction will be reached. 'I'hcv pointed 
out that the B-58 is "a radical bomber” 
and that "so manv other wavs arc com- 
ing along to deliver strategic bombs.” 

rlicy also said no “standard ap- 
proacli” had been determined as to 
whether to use powered or unpowered 
pods, 'llicy granted that a B-58-pod 
combination could become interconti- 
nental without the need for refueling 
but said "wc don’t know yet." 


Washington — Dcfcn.vc Department 
has prepared its first complete set of 
ground rules to govern use bv the niili- 
tarv services of technical data and copy- 
rights owned by their various con- 
fraetdts. 

A new .Anncd Services Procurement 
Regulation designed to allav iiidvistrv 
fears over possible misuse of company 
secrets is also intended to help contrac- 
tors and procurement officers agree on 
what the government needs in the form 
of tccliiiical infonnation and how its 
use will be limited. 

According to a USAF spokesman, 
one of the big advantages will be that 
all of the armed scniccs will now fol- 
low one fonnnla. which includes the 
key definitions of what kind of data the 
government needs. 

Industry Assurances 

Tlic new ,ASPR, according to experts, 
shinild give industry these assurances: 

• Tliat the armed services under most 
conditions will not demand "indiistrv 
knovv-hovv” but only descriptive data. 
Except in iimi.siial circuinstanccs, the 
procurement official lias no reason to de- 
mand access to "trade secrets." 

• If proprietary infonnation is needed 
for some cogent reason, tlic terms un- 
der wliich it is obtained will be nego- 


tiated. and tlie contractor will retain 
the tight to restrict its use. 

Tlic new regulation divides data into 
three categories— proprietarv, opera- 

tional and design- Two standard con- 
tract clauses arc provided. One, for use 
in rcscnrcli and development contracts, 
is similar to a clause prcsciitiv pre- 
scribed. Tlic second one is for use when 
proprietary data is required for opera- 
tional uses only. 

It is the policy of the Defense De- 
partment, the regulation says, to ac- 
quire only that data which is essential. 
Only EssenMol Dota 

Generally, “operational data” and 
"design data" should satisfy the require- 

Wlicn “proprietary data" is obtained 
in connection with a research and de- 
velopment contract, there will be no 
limitation as to how the government 
can use it. On the other hand, if it is 
obtained by negotiation under a supply 
contract, its use will he governed bv 
tlic purpose for vvhicli it was obtained. 

Tlic Defense Department said tlic 
new regulation-ASPR Revision No, 21 
—was worked out after considering com- 
ments of industry and the Industry Ad- 
visory Committee on Procurement and 
Production. 
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Second Stage Vanguard Engine Ready 


Los Angeles, Calif.— Aerojet General 
Cfirp- is ready to dcti\er within n fcs\- 
necks the seeond-stage propulsion sys- 
tem for Projeet Vanguard, com|xiny 
President Dan A. Kimball rescaled at 
an Institute of .Aeronautical Sciences 
sectinn meeting here. Tin's engine is a 
w.irm-hclium-prcssnrized, liquid-propel- 
lant unit using white fuming nitric acid 
and nnsMninctrieal dimcthylhydrazinc- 

Tank assembly, fabrioited from 410 
stainless steel, consists of an integral 
tandem amnigemcnt of file! tank, liigli 
pressure licliiim tank, and oxidizer tank. 
Helium-pressurized system is augmented 
bi- a solid-propellant gas generator. 
Thrust is controlled by regulating gas 
supply to the propellant tanks. 

Basic problem encountered during 
the Vanguard second-stage rocket des cl- 
opment was a structural one associated 
nith tank assembly in an attempt to 
obtain maximum strength with a mini- 
mum safets' margin and weight, Kimball 
declared. Problem was restilicd with 
imnrosed licat treatment and controlled 
welding tccliniqucs, and the unit is now 
in the final stages of qualification tests, 
lie said. There ii’cre no significant |jrcih- 
Icms witli chamber, controls, or per- 
formance. 

.Acroi'ct's Sacramento liquid-rocket 
iilant is going into production on Tit.in 
engines. Kimball said. 

"Perhaps our major projects ... are 
tlie pro|julsion systems for Titan and 
other large missiles of intercontinental 
or intermediate range.” he declared, 
adding that liquid rocket engines under 
development at .Aerojet for use in long- 
range ballistic missiles van’ in thmst 
froiii 60.000 to 400,000 lb.' at sea level 
and operate on liquid oxygen and kero- 

".Among the propulsion sy.stems on 
vvliicli we arc working is one which in- 
corporates a first-stage rocket engine 
producing a|)proximatclv 400,000 lb 
thnist at sea-level and a second-stage 
of a|jproximatelv 60.000 lb. se.i-lcvel 
thnist. . - - Our tests to date liavc been 
entirely successful.” 

In the solid propellant field, one of 
the most promising propellants is a 
combination of fertilizer grade ammo- 
nium nitrate with synthetic rubber and 
an nil extender. V'orking vvith Gen- 
era! Tire &• Rubber Laboratories in 
Akron, Ohio, Aerojet has devclo|H'd a 
tough, flexible fuel containing standard 
GRS rubber plasticized with a high 
pro]3ortion of low cost oil. 

"When mixed with ammonium ni- 
trate. this vields a propellant that can 
be rcadilv extmdcd into any desired 
shape at a low material cost of approxi- 
inatclv 6 cents per Ih. Tliis develop- 
ment represents a close approach to the 


goal of a propellant produced from a 
fertilizer and enmk ease oil,” Kimball 
declared. 

Experiments in Aerojet’s Structural 
Plastics Div ision arc concerned w ith use 
of aluiniinim or steel strip wrapped 
chambers bonded witli plastic to replace 
the conventional steel or ahmiinum 
chambers. This wrapped chamber ap- 
proach is being considered for several 
rockets .Aerojet now has under develop- 
ment, Kimball reveak'd. 

Plastics also arc being considered for 
reduction in vvciglit of hydraulic mani- 
folds, components and fittings. .A new 
svstem using structural plastics is being 
developed that can provide complete 
hvdraulic manifolding for actuation SV’S- 
tems at lower cost, lighter weight, and 
vvith lower pressure drops tlum is pos- 
sible with current techniques. Kimball 
declared. Plastics such as glass-rein- 
forced phenolic and epoxy resins can 
be used to make this manifold with- 
stand temperatures up to 5.500F. 

British Missiles Are 
Placed in Production 

London-Prodiiction orders for three 
British guided missiles have been placed 
bv tlic government. These are in addi- 
tion to the h'aircv I'ircflash training 
missile now being delivered to the 
Rov-.il .Air Force. 

Alinistcr of Supply .Aubrey Jones 
said de llavilhnid Propeller Co. will 
su]3p]v an air-to-air weapon and Bristol 
■Aeroplane Co. and Fnglisli F.lectric 
surface-to-air missiles. 

De Ilavilland order is for an infrared 
missile (AW' Mar. ■», p. 40) wliich will 
be carried bv the Fnglish F.lectric P.1B 
supersonic fighter. Production of the 
missile will be in de Ilavilland factories 
near Hatfield and near Bolton. Elec- 
tronic firm of Milliard I-td. collabo- 
r.itcd 111! dcveloiJiiicnt. 

Tlic Bristol siirfacc-to-air rainjet mis- 
sile has been developed in collabora- 
tion with the electrical engineering 
firm of Fermnti Ltd. Bristol builds the 
airframe and Bristol Aero-Enginc.s pro- 
duces the ramjet. Tlic weapon has 
been under development since 1949. 
Rad.ir and servo-control cqui|)mcnt is 
being produced by Ferranti. 

Missile is one of the largest single 
projects at Bristol. 

English Electric surface-to-air we.ipon 
is mcket-povvered. Compaiiv source 
savs it is designed to be effective at 
altitudes used l)v "rocket-powered 
bombers” and can outmancuver a 
piloted fighter. Napier and Marconi 
W ireless Telegraph Co. arc assciciated 
vvith English Electric on tliis weapon. 


Vauguard TesI 

I'atrick .\I’B. Fla.-N 

vv's second test 

vehicle hi the T'anguar 

earth satellite 

program has undergone 

successful static 

bring at USAFs Missile 

Test Center. 

Viking rocket mad 

bv the Martin 

Co. was used for the static test. Next 

step in the program is a 

csf flight, which 

is scheduled for the ne 


be made bv a prototv* 

e of tlie three- 

stage solid propellant 

ocket that will 

put the satellite in its 


phase of the bunching. 



Convair Missile 
Contracis Awarded 

Contract worth SS4 million for 
Atlas ICBM giiiimec work has been 
awarded to General Electric's Hcavv 
Militarv Equipment Dcixirtnicnt. Award 
of the missile contract has resulted in a 
new missile guidance section being 
set up in the GE department, accord- 
ing to an announcement bv the com- 

* Two awards for Convair missile work 
also have been made rcccntlv to otiicr 
firms. Soutliwcstern Industries. Inc.. 
Los .Angeles, will design and manu- 
facture pressure switches. Convair also 
lias increased to S4 million the value 
of its contract with Sicgler Corp.’s 
tfallamore Electronics Division, .Ana- 
heim, Calif- Ihiliamorc’s original S4 
million contract was to siqiply cabling 
and liarncssing for telemetering equip- 
ment for use witli .Atlas testing. In- 
crease is for installation of test and 
clieckout equipment, which is going 
into 4 5-ft. trailers supplied by Convair 
for use at missile testing and launching 
sites. 

GE's contract includes provision for 
work to date, which lias been pro- 
ceeding for hio years on an expedited 
overtime basis, according to tlie com- 
pjnv. and also for extensive additional 

T'hc new CE guidance section is 
described as unique in the company’s 
organization in that it has its own 
engineering, manufacturing, marketing, 
finance and employe relations groups. 
These units normally make uj) a full 
department. GE said. Section’s func- 
tion will be to “augment and intcnsifi” 
the effort prcviouslv handled by a 
task force drawn from jjarticipating 
elements of tlie company. 

New section will be headed by R. L. 
Shetlcr, who has been lieaeliiig a special 
GE group working on another “highly 
important” defense project. 
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T2J Mockup Completed 

•|7r mockup is pictured in North American, Inc. plant at CoUimbus, Ohio. M'estinghonse J3-f engine developing 3,-iOO lb. thrust «i!l 
power the 500-mph. trainer. Plane w ill weigh about 9.000 lb., reach about 40,000 It. altitude. Development is under contract from Nav;-. 


Gains Made in Military Contracts 


Wasliingtoii— U.S. aviation and 
.irionic industries have made substan- 
tial gains in obtaining new iiiilil.iiy 
(Ontracts. 

New figutes released by tlic De- 
partment of Defense for tbe 18-month 
period ending last Iiiiic 30 show tlrat 
North .\nierican .Aviation. Inc., topped 
the list of tbe 100 largest defense con- 
Imctors. Its awards for tlic period tn- 
lalcd Sl,34o million. The company 
was closely followed by General Dv- 
namics. parent corporation of Convair, 
with SI.339 million. 

Procurement Rise 
Defense Department oointed out in 
releasing tire figures that tire percentage 
of totiil procurcinent awarded to the 100 
largest contractors is liiglicr for the 18- 
inontli period-fiS.7C4-tlum it is for 
llie six vears from 1930 to 1936. 

llicrc arc two principal reasons for 
this shift: 

• Acquisition of new affiliates by large 
prime contractors. 

• Gniphasls on aircraft, missiles .md 
other complex svstems that can he pur- 
chased only from large prime contrac- 

In the listing according to value of 
, (wards over a six-\car period. General 
Motors Corp. still leads the tabulation 


with contracts totaling S6.963 million. 

It is followed by Boeing .Airplane 
Co., with S6.17? million. United .Ait- 
cr.ift, with 53,151 million. Gciicr.rl 
I'.lectric Co., with S4.7S3 million, and 
Douglas Aircraft, with 54,293 million. 

North American is sixth on this list 
with 54,180 million, followed closely 
bv General Dviiamics and Lncfcbccd 
•Aircraft. 

The Defense Department pointed 
out that only part of the prime contr.ict 
funds arc retained bs prime con- 

I'or example, 74 of the big prime 
contractors reported that 36.9C4 of 
their total military income went out 
to subcontractors and 20.756 went to 
small business in the six-month period 
ending Dec. 31. 1956. 

Other Leaders 

Tabulation for the 18 months end- 
ing last June 30 shows these other air- 
craft and avionic manufacturers, with 
rank among the top 100 firms and 
amount of contract awards; 

Amount 
Rank (Millions) 

Lockheed Aircraft Corp. 8 5657 

Douglas .Aircraft Co., 

Inc, 9 593 


McDonnell .Aircraft 

Corp. 10 522 

lUighcs .Aircraft Co. 11 477 

Curti.ss-M’right Corp. 12 464 

Glenn L. Nfartin Co. 13 406 

Bendix .Aviation Corp. 15 295 

Chance A'onght .Aircraft 
Corp. 17 221 

Sperrv-Rand Corp. 19 215 


>„otp. iu eul 

General Tire & Rub- 
ber Co. 24 160 

High Sales Shown 
For First Quarter 

Record first-quarter sales and net in- 
comes are reported by aircraft industry 
and component’s companies. 

Mans' companies expect larger pro- 
portionate increases for the rest of 
1957. according to tbeir reports. Some 
firms, liowever, experienced disappoint- 
ing first quarters. 

tndivieUial results of aircraft and 
component finns for the first quarter 
of 1957 included; 

• Martin Co., whose stock Iioldcts 
voted to change its name from The 
Glenn L. Martin Co., announced sales 
for the period of 598,748,234, up 935? 
over first quarter 1936. Net iitcomc 
was 52.009,535. equivalent of 69 cents 
per share, up from 51,586.723 or 36 
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Dollar engineering —Advanced aerial weapons bearing the Northrop 

name are developed to achieve maximum economy through ease of production, mainte- 
nance, and operation. A notable exampleis the newsupersonictrainernow being developed 
by Northrop for the U. S. Air Force. Light in weight and low in cost, this airplane em- 
bodies abasic concept which can result in a whole new family of effective aerial weapons, 
all linked by the same principle of simple and economical design. Since national defense 
dollars and national manpower are in short supply Northrop will continue to introduce 
the dollar into the engineering equations; will continue to employ “dollar engineering” 
in using the best science and technology to create the low-cost solution to a national 
defense problem and produce more Air Force per dollar of national defense budget. 
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cents |x-t shiirc. Sales forceast is for 
about equal volume during rest of \car. 
but net is expected to inercasc. 

• Beech Aircraft Corn, first calendar 
c|uarter (second fiscal quartet) 1^57 
sales totaled $28,068,755. an incre.-sc 
of tSr; ovet previous three iiiimths. 
Sales for first six months of fiscal 1957 
tohilcd S4S.51 5.125. up 50% ovcrs..mc 
period of last fiscal year. I'iamings after 
taxes tor later period totaled S1.5S6.- 
406, up from SI. 225. 102 for first half 
of I'isc.il 1956- On .April 1, Bccdicraft’s 
b.itklog was SI 15 itiillion. up from 
5x5 million on April 1, 1956. 

• General IDlectric Co. first-quarter sales 
totaled SI.043, 850.000. an incre.ise of 
1 1 % over first quarter 1956, Net earn- 
ings were S64.0OG.000. itp 16%, harn- 
iiigs svere equivalent to 75 cents pet 
share. GK says it plans to spend S1S5 
inilliim in new plant and equipment 
during 1957. 

• Borg-Wamer Corp.’s first quarter was 


Paris— Competition among the three 
official entries in N.ATO's lightweight 
figlitcr program is slated to get under- 
way early in August despite fact that 
few N'.ATO nations are interested in the 
project and some .ire flatly against it. 

Officially, no public CTiticisnr has 
been directed at the program by any 
NATO courrtn'. But scrctal defense 
ministries have frankly told NA TO that 
unless the program is revised they prob- 
ably would not be interested in par- 
ticipating. Complaints have been made 
that the program w-.is ill concciscd. that 
original specifications laid down for 
the so called standard N.ATO light- 
weight .support fighter were not realistic. 

N.ATO lightweight sup|)ort fighter 
program was launched sesctal yc-ars ago. 
It has been financed inainiv bv U- S. 
funds. Idra is that NATO will select, 
after eom|x:titive evaluation tests, one 
of three lightweight 5ii|)port fighters 
presently imdct desclopincnt in west- 
ern Kutopc. Once the winner is picked, 
then various N.ATO countries would 
join in the production of sonic 1,000 
units of the aircraft, which would be 
integrated into NATO air force. 

In !•' ranee, Avions Dassault has begun 
flight tests on its entn-, the Ktraidard 
\'l. -Also in France. Brcguct is nearing 
flight tests on its entry, the Taon. Pro- 
duction of this aircraft W'as delayed be- 
ci.usc the Taon was redesigned to fit the 
area rule concept. It is slated to make 
Its first flight early in June. The third 
N.ATO competitor is the Italian G. 91. 
built by Fiat- F’iat is readying its second 
G- 91 prototype for its initial fliglit 


"not as satisfactori' as c.xjKctcd,'' with 
sales up oitiv 1.2% to S164.545.222 
,md net inconio down from 59,691.005 
to 58,928.356- 

Thc increase in employes’ wages and 
taxes were cited by Borg-Warncr as 
causes for concern. NIilit.in' and atomic 
cnetgi- work by company as noted in 
report included; contributing to DFW 
line radar sistcin; Ingcrsoll Kalain.izoo 
Diiision. major missile booster produc- 
tion. and Matvcl-Sclicblcr Products Di- 
iision, mamifjcturc of nuclear lejctor 
control rod inecbanisms. 

• Chance Voiighl Aircraft, Inc. c.irncd 
Sl.010,232 net on sales of 559,421,- 
655 for the quarter. Backlog at March 
31 was 5508 million. First qiuirter 
1956 siilcs totaled 522,352.186. net in- 
come was 5749.295. 

• Eaton Manufaeturini Co. sales were 
off 5.5% to 553,578,590 for the quar- 
ter. and net income w-as down from 
55,760,770 to 55,055.232. 


First prototype crashed sci'cral weeks 
ago following inflight disintegration. 

•All three entries are powered by 
Bristol Orpheus turbojet. Powcrplant 
u'.is selected bv NATO at beginning 
of program and the three entries were 
designed more or less to fit the Orpheus- 
Rc|)ortcdly, however, the Orpheus III, 
a single spool lightii'cight turbojet de- 
veloping some 3.280 lb. static thrust, 
has not come up to original expecta- 
tions. Bristol reportedly is working on 
hcaiicr lersion which h;is been called 
the Orpheus 12. No performance de- 
tails hai’c been released on this aigine 
though it is understood it niai' not fit 
into any of the three N.A'I'O liglrtwciglit 
fighters involved in the competition. 

Actually, NATO has already altered 
its program somewhat by quietly agree- 
ing to ei’aluatc Snd .Aiiation’s tactical 
fighter, the Baroudeur. 

This fighter, hcaiicr than the three 
official NAT(3 entries, w.is originally 
considered bv N.ATk) some vears ago 
and then dropped. Five Barondcitts have 
been built by Slid Aviation. The air- 
craft. which takes off from a trolly and 
kinds on retractable skids, is being 
fitted with a Sneema Abar dcicloping 
7.715 lb. tbnist. Snd Aviation also is 
planning to install a more powerful 
engine in the Baroudeur and the coin- 
p.iny notes that the aircraft can take the 
projected Orpheus 12 without anv de- 

Mcaiitimc, NATO is making ready 
for the competition to hcgin-probablv 
in the first week of August- But iiuny 
NATO obscn’crs think that before any 


lirge scale orders arc placed sci’cral im- 
portant revisions wiil be made in the 
program. 

Two New Escape 
Seats DcAeloped 

Two new npivatd ejection scats for 
supersonic aircraft arc being dci’cloped 
bv the Industry Crew Escape Systems 
Committee, established last icar for this 
purpose bi- the Air I''orcc. 

• B-Scat, nicknamed Aerial Bobsled, 
which rotates the pilot 90 deg. back- 
ward so that he enters the slip stream 
feet first. Bottom of the scat protects 
him from the violent air blast. In the 
supine position the scat looks like a bob- 
sled. 

• A-Seat, an upward ejecting I’Crsion of 
the forward-facing skip flow generator 
seat developed by Lockheed and co- 
ordinated into the ICESC program. 

B-seat adiocatcs point to these char- 
acteristics of the seat; fetal position as- 
sumed by the pilot with knees dtaini np 
protects his viscera from wind blast, and 
streandining of the seat in its supine 
position reduces deceleration forces and 
fins stabilize the seat after ejection. 

A-scat, which also has good decelera- 
tion and stability characteristics has the 
added advantages of weighing less than 
[he B-scat, is simpler to operate and 
has greater compatibility with cockpit 
configurations of larious Century Scries 
fighters. 

ICESC has recommended that both 
B and A configurations be developed 
through sled test phase. 

Lockheed's downward ejecting D- 
scat, for the K-104A, has already under- 
gone suctessfui high speed sled tests at 
Hurricane Mesa (AW Feb. 25, p. 347). 

Stanley Aviation Corporation, Den- 
ver, is making limited quantities of the 
B and .A seats, and is also manufacturing 
the Lockheed D-seat. 

Final ci-aluation and review’ of the 
Air Force supersonic escape system dc- 
I'clopmcnt program is scheduled for this 
fall. 

News Digest 


Liquid oxygen generator |)lants, 
iihicli can be dismantled and trans- 
ported by air, ivill be constructed by 
Air Products, Inc., Allentown. Pa., un- 
der ;m .Army contract. Each plant nill 
be able to produce 50 tons of high 
purity liquid oxygen a day for missile 


Metal Hvdridcs, Inc,, Bci’Crlv, Ma.ss., 
will deliver 59 million worth of sodium 
boroiiydridc for "exotic” fuel program 
during next eighteen months. 


Light Fighter Entries Readied 
Despite Apathy to NATO Plan 
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AIR TRANSPORT 


Curtis Details Traffic Control Program 


Tliree-pliase plan designeil to increase capacity, 
decrease collision hazard 10-fold by 1975. 


By Philip J. Klass 

Washington— I'hrtc-phase traffic con- 
ttoi systems engineering program de- 
signed to pror ide a 10-fold increase 
in capacity plus a 10-fold reduction in 
the air collision hazard by 1975 rvill 
be presented to the W hite House tins 
n cCK by Presidential Advisor Edward P. 
Curtis- 

'Ilic systems engineering report is the 
result of a rear-long study by a team of 
10 experts headed by Preston Bassett, 
former president of Sperry Gvrosco|jc 
Co., and operating under the guidance 
of James L. Aiiast, systems planning ad- 
visor to Curtis. 

lire recommended program consists 
Ilf three phases: 

• Immediate: Augmentation of the 
present Ciril ,\cronaiitics Adminisfra- 
lioii's airrravs improvement program 
(AW’ .\pril 22, p. 26) by the formation 
of an operations research group in CAA 
to seek iniprorcd operational pro- 
cedures and bv expanding C.^.^’s traffic 
control siimilation facilities. Anast last 
rvcck briefed C.^A officials on the roc- 
onnncndatiims, and the agency is now 
sludving them. 

• Near-Future; Experimentation and 
evaluation of existing technology— such 
as computers and data processing tech- 
iiii|ucs dcs’clopcd for military use— with 
the idea of introducing such dcsiccs 
into the Common Srstcm beginning 
armmd 1960. 

• Long Range; Establishment of a per- 
manent organization and program for 
continual modernization. ITiis organi- 
zation. taking oscr the functions of an 
interim .Aitwars Modernization Board, 
ssould include a central authoritative 
group to establish national aviation 
policy, operations research, systems liib- 
orntOA'. an experimental facility and 
operations analysis. 

First of Three Tasks 

The report marks the completion of 
one of three tasks which the President 
.assigned to his special assistant for avia- 
tion facilities planning. Curtis is pre- 
paring final reports on the two remain- 
ing tasks, one dealing witli recom- 
mended changes in tfic organization of 
government aviation activities, the other 
witfi estimates of the ninnbcr and types 
of aircraft likclv to be operating in 
1975. 


Recent request by tire President for 
congressional authority to create an 
interim Airwars Modernization Board 
(.AW .April l5, p, 29) is intended to 
perinit speedy initiation of some of the 
system analysis, engineering and cialua- 
tion rccommcncLitions coiitnined in the 
nen- systems engineering report, pend- 
ing the inajor rcorgaiiKation which is 
expected to take some time. 

The program will cost an estimated 
S35--IO million annually, a figure that 
docs not include the cost of buying and 
iiistiilling operational equipment for 
Connnnn System use. 

The recommendations of the new 
systems engineering report ean be 
broadly divided into two categories— 
new ar’ionic devices and systems and 
new operational philosophies, including 
one-way speed-segregated airways. 

New Avionic Developments 
Anast rescaled that the systems en- 
gineering team's study lias produced ii 
number of ptomising new avionic de- 
\clopincnts and techniques wliich beat 
further inrestigation and eMilu.ifion for 
near-future u.sc, Eor cxani|)lc: 

• Three-dimensional radar for terminal 
area use to ptoside saliiahlc informa- 
tion or. ..ireraft sertieal separation as 
well as position. 

• Low-frequency (UlIF) radar no«' 
being developed for air defense use may 
offer ads antagis for eii route traffic eon- 

e.nisc it is not susceptible to clutter 
from iirccipitation. 

• New position reporting techniques 
that might cvcritiially replace or sup- 
plement ground radar as a means of 
gathering iiifonnation on aircraft posi- 
tion and altitude. These inelndc co- 
operative systems based upon direction- 
finding or timc-of-arri\al of transmitted 
energy techniques. Anast said. One 
such system reportedly uses a pulsed 
transmitter in the airplane and scscral 
ground station rccciscrs in a sort of 
tcscrsc-Lotan technique. 

• Hyperbolic navigation system to pro- 
side flexible airways at Isigh altitudes 
and liigh-accuracy tracks into terminal 
areas. Vernon AA'eihc of tlic .Air Trans- 
port .Assn, has jitoposed one technique 
that might pennit modification of 
mnniningc (Vortac) stations to provide 
hyperbolic area coscrage, yet rctiiin the 
adsaiitagcs of operation in tire \'HI' 


band which is not susceptible to at- 
mospheric disniptiois. 

The systems engineering report also 
calls for deselopmcnt and/or evalua- 

• Extended glide slope beams to pro- 
side slant ainsjss into tcnniiial areas, 
a rccommendatirm predicted bv .As'i.s- 
TioN W’eek (April S, p. 26). 

• Avionic and visual tccliniques for 
marking the boundaries of controlled 
separation airsvavs to present uninten- 
tional intrusion by aircraft oiwniting 
in imcontiollcd areas, a mose also pre- 
dicted by .As'iation W'eek. 

• Directional crimmnnication antennas 
svhicli might enable ground stations to 
simultaneously transmit tsso or more 
consersatioiis at tlic same frequency to 
aircraft in different sectors ssithoii! iii- 
teifcrciice in order to reduce radio spec- 
trum congestion. 

• Dead reckoning computer to nuto- 
matically pres ide pilot ssith continuous 
indication of his position and enable 
him to nasigJtc in the cs'cnt he loses 
isrtniary riinigation aid. Dead retkon- 
ing computers base been developed bs' 
scseral companies for inilibry use. 
Datamation 

llic systems engineering report icc- 
imimcnds that pmsent terminal area 
control sectors be siibdisided so that 
e.ieli controller has no more than three 
aircraft under his juriscliefion. A.s mote 
semi-automatic tccliniques come into 
use the cmitrollct’s load could be iii- 
ereased- Today a controller mas h.indlc 
up to ’5 aircraft simultaneously, .Anast 

This suhdisision of control svill dc- 
inand tiic use of semi-automatic tech- 
niques for storing and transferring flight 
plan data between controllers and for 
displaying tlic traffic situation. 

Similat iirobiciiis in military systems, 
such as S.ACE ait defense and the 
Army's Missile Master-used in con- 
trolling a mnnbcr of Nike batteries— 
have prodiiad a luimbcr of electronic 
data processing (datamation) and di.s- 
play techniques ss'hich .Anast indicated 
can readily be adajitcd to Common 
System use. This will be one of the 
major efforts bv the proposed Airwass 
Modernization Board and its ultimate 
successor. 

One possible display console de- 
scribed by .Anast would shosv aircraft 
radar blips surrounded bv a small circle 
which moves with the aircraft blip. In 
the event of radar failure, an iiutninatie 
dead reckoning computer on the 
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Curtis Program Provides Lateral, 
Vertical Separation of All Aircraft 


ground would cause the circle to ton- 
tinuc to move across the scope at the 
airplane's last known speed and head- 
ing until standby radar could be 
brought into operation. 

Whenever desired, the controller 
could call out and display on the con- 
sole the full flight plan data for any 
aircraft on tire scope. To transfer an 
aircraft to an adjacent controller, he 
would push a button uiiich causes the 
target to appear on the ne«' controller's 
scope. A flashing light would signal the 
change to the new controller. 

The systenrs engineering team rce- 
oinmcnds the development of an air 
traffic control signalling svstem 
(ATCSS). or data link, but cinplijsiz.es 
tliat tss' 0 -wa\- voice eoinmimication «'ill 
remain the basic mode of communica- 
tion for at least some years. 

Anast sar’s ATCSS. together «-ith 
new ccimiminication techniques .such 
as directional antennas and scicrtiic 
calling, should (irovidc additional ca- 
pacitv in present \oicc radio cliamiels. 

When the Curtis sy stems engineer- 
ing team began its study, it hoped (hat 
it would Ik possible to use some or 
all of SACK for the traffic control jiroh- 
1cm. Further imcstigatioii indicated 
the team had been too optimistic. The 
group then concluded that a mom feas- 
ible objective would be to design the 
ATC system and SACE so that each 
could make use of information avail- 
able within the otiicr. 

I'or example, the Common Svstem 
should base rapid access to aircraft 
flight plans and jiusition reports stored 
in the SAGE computers as well a.s to 
the SAGE voice and dat-.i link channels 
to air defense aircraft. Tlius far, limited 
imestigatiuns indicate that many prob- 
lems must be solved before this twrv 
u'.iy communication between S.ACE 
and ATC can be realized. 

Anast said the new airwavs and data- 
m.ation techniques should make it pos- 
sible to |)rcdict accuratclv in advance 
when flo« control measures «ou1<l be 
necessary and to displav automaticallv 
sucli information at airports for airline, 
business and private pilots. 

Members of the Curtis systems en- 
gineering team, in addition to Bassett 
and .Anast. included Dr. Samuel .Alex- 
ander. head of the National Burciiu of 
Sbandatds data processing laborotorv; 
Gordon E. Dewey. ojXTations resrardt 
speeijilist; Dr. Ralph Jolinson. vice 
president of research at the Ramo- 
Wooldridge Corp.; Llovd Perper, con- 
sulting engineer; Dr. Ralph Qiical. 
W'riglrt Air Development Center Aero- 
Medical Laboratorv; Norman Sniitlr. 
cx-CAA controller and consultant; 
Martin W'arskow. airport expert with 
the Port of New Aork Autliority, and 
Michael W’itunski. professor of aero- 
nautical engineering at St. Louis Uni- 


By L. L. Doty 

AVashington— .An airways system com- 
bining military intctccptor operations 
and uncontrolled "sccsind-bc-sccn" 
flights witli positive control of all air- 
craft on high density routes is being pro- 
posed by the Aviation Facilities Plan- 
ning Group- 

'Ibc system is a key factor in the 
recommended over-all engineering sys- 
tem plan (sec page 38) which Edward 
r. Curtis will present to President Eis- 
enhouct later this week. 

If adopted, it will provide for the first 
time on U. S. airways lateral separation 
of aircraft plus vcr'tienl sc|>aration ac- 
cording to speed class- Tire group esti- 
mates tliat the system will permit a 
capaeitv of 150 aircraft pet liour on six 
airway s at eight altitudes on such high 
density routes as that beEveen Wasli- 
iiigtoii and New A'ork. 

Navigation Plans 

The plan calls for two basic modes 
of lunigatimi: 

• .All-Weather mode. All flights above 
IS.OOO ft- would be under positive con- 
trol under ail weather conditions. As 
air traffic control capability increases, 
this floor may be lowered. Nlmimum in- 
stnimcntiition would iiichitie two-way 
voice radio at approjiriiitc frequency, 
barometric altimeter and navigation 
capability of a known accuracy. 

• Dual mode. .Aircraft operating under 
IS.OOO ft. could fly A'l'R or Ik'R except 
vvlicii entering vvcatlicr areas where 
clcaranee from air traffic control is re- 
quired. .Aircraft operating in tlic dual 
mode z.oiie would be required to meet 
ccrtiiin standards of cockpit visibility 
and flv below established speed limits— 
piolwbly ISO knots. Minimum instru- 
mentation required would be tlic 
barometric altimeter. 

•Airwav.s slots for scc-and-bc-.sccii op- 
erations would be de-signalcd within 
lateral and vortical airways and adlicr- 
ciice to airvvay.s boundaries would be es- 
sential since onlv \'FR rules will apply 
as a means of collision avoidance. 

The group concedes that Evo-way ra- 
dio may be required later or that an 
eketronie warning system inav be 
needed to prevent crossing over into 
controlled ainv-.iys. The altimeter is 
deemed sufficient to prevent moving 
vertically into controlled ainvays, 

h'light ]jath structure nii high densiE' 
routes below 18,000 ft. would be fixed, 
blit above 18,000 ft. airwavs would be 
flexible throiigh the use of liypcrbolic 
tcferciiee or longitude and latitude in 
conjunction with fixes to define airways. 


Flexible airways will permit selection of 
best tracks for weather avoidance. 

'I’lie introduction of six parallel air- 
vv-ays hcEveen Washington and New 
A'lirk w ill ejll for six additional Vortac 
stations for the route. Using the six 
airways with an additional separation 
of aircraft bv ciglit altitudes, aircraft 
will be dispatched to each one of the 
48 airw'jys every 20 minutes. 

The New A’otk- Washington ainvays, 
used as an example in the Croup report, 
will be divided into two blocks for re 
porting cn route. 

Climb and Descent Area 

,Also cn route, will be a section dcsig- 
mitcd as the climb and descent are;i for 
use in “pjtli stretching.” lAir example. 
Ihtce aircraft operating one directly 
above the other would be required to 
stretch-out tlicir patlis latcrallv within 
the climb and descent area whenevet 
i’liv cliangc in altitude is requested. 

Operating under radar control, each 
aircraft would fan-out from tlic airways, 
make its change in altitude and return 
to the designated parallel airways at the 
new altitude. Path-stretching will per- 
mit the Strategic .Air Command to ap- 
|ih the sfep-cliinb principle. 

Buffer zones around airports will be 
piovidcd for holding and let-down. 
Iligh-pcrforniancc aircraft will be as- 
signed tel buffer zones directly over tlic 
airport; low-pctfonnancc aircraft will he 
placed in buffer zones adjacent to the 

Buffer zones for higli-pcrformance 
aircraft will extend upward from 4,500 
ft. Low-pcrformaiicc aircraft liiiffcr 
zones will he cciiifiiicd to altitudes be 
Eveen 1.500 ft. and 4,500 ft- Landing 
pattern will include airspace below 
1,500 ft. 

'Access Zones' 

-Aircraft vvill l>c fed from tlie airways 
til buffer zones tlirougli '‘access zones” 
cre.itcd to permit segregation of traffic 
by controllers. Tlie Curtis group feels 
that, under its system, mi controller will 
be li.indling more than three aircraft at 

.Acccs,v z.oiics cun be compared to 
slanting cliutcs dropping from the air- 
ways at varying altitudes into the buffer 
zone block which will be six-by-1 3 miles 
in area. .Aircraft can be slotted to their 
assigned altitude in the buffer zone 
llirougli at least four access zones at 
one time. I'hivv into the liigh-picrform- 
jnee zone will be conducted simultane- 
ously with flow into the low-pcrfonn- 

Acccss zones vvill be arranged so that 
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tl'trc ii no coiiflitt of [niffic in moving 
aircraft into Newark, laiGiiardiii, Idle- 
wild and I'ctcrboro at the same time. 

Hie groii|3 |)oiiit> out that rniuvav 
t-jpacitv iiiider ll-'R conditions can he 
doubled with [Xtndlcl riinwavs i)\cr sin- 
gle runways. ,\ii increased accqjtimcc 
rate, however, can be expected through 
the location of buffer zones or stacks 
directly over the airport rather than ad- 

Intcrcejitor operations will be con- 
ducted through air tr.ifSe conlrol; direc- 
tion and angTc of ascent of interceptor 
aircraft will Ix' run through accesj zone 
through the use of an attack bc-am. 

'thus, oidy a small sector of the access 
zone will be blocked off for lutcrecptor 
acti'ity. and normal traffic flow can 
contiinic uninterrupted. 

The Curtis grou]) emisages a three- 
runway arran|cniciit as an idea] airport. 
A short riuiway with its own terminal 
facilities should be asailable to low-per- 
formance atreraft. Par.dlcl to this. Wt 
some distance from it, shonid be the 
nnnvays for high pcrfoniiance aircraft 
witli .separate terminal facilities, llcli- 
cojJter landing fields should be plated 
in Midi a manner tliat helicopter patlis 
syill not aoss approach patlis of otlicr 

Tlic group also advocates a 60 kt. 
turnoff spet-d for fixed-wing aircraft- It 
lias suggested tlie nsc of an eketro- 

groniid traffic. 'I'bc British have been 
experimenting with this type of control, 
using a current cable buried in flic 
ground. 

-Also rcconimendcd is an airport sign 
sy.stcm to direct pilots in taxiing procc- 

Tliis is what the Curtis group says is 
re<iuircd for all-wcatlicr liigh capacity 

• Surveillance radar. 

• VUh' and Ullh' eoimimnieations. 

• It.S and preci.sion radar appioacli. 

• lligli intensity approacli and runway 
liglits. 

• Iligli-spccd exits with good niarking- 

• Narrow-gauge flush runway lighting. 

• Runway visual range measuring equip- 

• Rim-iip and by-pass jiads at rnmvns’ 
ends. 

• Standbi power for all facilities. 

• .All facilities installed for bi-directional 
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New Coekpil Layout 
Proposed by CAB 

\\'asliington— Rearriiiigcmcnt of flight 
instruments to conform svifb requests 
by airline pilots for iinproscd cockjjit 
jjancl displas- is being proposed b\ the 
Cisil Aeronautics Board's Biirciui of 
Safety. 

The reused atrangement, proposed 
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Caravelle Shows 
Gallic Artistry 

Cabin interior of French twin fet Caia- 
velle airliner shosvs touches oi French 
artistic tenipernment with use of abstrjctkm- 

iiess of aircraft, Mozart music is played over 

row of seats. Hiete arc 52 scats in IT rows. 
Carpeting is grey. Instnuiicnl panel and 
cockpit laiout Iriglitl include Kutopcaii 
style control column. Engine instruments 
arc centered over [ledcslal. This second 
])cototvi>e aircraft is due to begin tout of 
U. S. this week. 



under a C.AB draft release, ends a long 
campaign by the Air Line Pilots Assn, 
for tlic adoption of new standard loca- 
tions of cacli of tlic basic six Bight in- 
struments. 

The nesv ruling will a]>ply only to 
new aircraft coming off production 
line, but most airlines ate expected to 
make the change in order to acliicic 
standardiraition for operating safety. 

The proposed arrangement calls for 
two rows of tiircc instruments each. 
Top center position is taken hv the 
liank and turn (attitude) indicator, the 
basic instniment under IhR conditions. 
Situation indicator for position-direc- 
tion is located in lower center position 
on the theory that this instrument is 
monitored constantly in conjunction 
with the bank-and-tum indicator to 
maintain three-dimensional control. 

Airspeed indicator is located on top 
left, the altimeter on the top right since 
both airspeed and altitude arc dircctlv 
related to attitude. 

llic flight [jath deviation or ILS 
localizer and glide path instrument is 
located in the lower left area and ratc- 



of-cliinh is placed on the lower right 
side of the grouping. 

hfain adiantage of the new arrange- 
ment is a provision providing for flcxi- 
bilitv of instrmnent location wlietebi 
functions of one instrument may be 
combined with another. 

I'or example, ILS can be placed in 
the lower center (josition wlicii com- 
bined with the situation indicator. Tlic 
freed space can be filled by a radio mag- 
netic indicator or Maclimctcr. 

Tlie bid for the new arrangement 
began last year when Capital .Airlines 
requested an exemption from standards 
established in 1955 liy the CAB- 'Hie 
airline wanted to rclbciite instruments 
on its Viscount fleet in an arrangement 
similar to that proposed by the (2AB. 

Capital was later backed bv -ALFA at 
the annual airworthiness meeting, but 
the CAB deferred a decision pending 
further rciiew of the i.ssiie (AAA' Sept. 
10. p. 50). .A Capital official told Avi.i- 
Tiox AA'kI'K that the panels of the air- 
line’s A'iscoimt tiirbo|)ro|) transports 
would be modified once the draft release 
was approved. 


Bilateral Treaty 
Signed With Korea 

AVasliingfon— Korea won the riglit 
last week to inaiignratc air service be- 
[ween that republic and the U.S, 

Under terms of an air aga-eincnt bc- 
Iwccn the two countries, Korea can 
designate an airline or airlines to operate 
air scivicc over the Great Circle route 
to Alaska and Seattle. Tlie U. S. can 
dc.signate an airline or airlines to pro- 
lidc scivicc lietwceii points in the U. S. 
to Seoul and beyond. 

The new agreement replaces a proii- 
sional agreement between the two coun- 
tries that has been in effect .since June 
29, 1949, Under tlic prosisional iigrcc- 
nicnt, Northwest Airlines has been op- 
erating between the U. S. and Korea via 
Seattle, Alaska and Tokyo. However, 
no specific route to the U.S. for Ko- 
lean-flag carriers was described in the 
earlier agreement. 

It yvas the fourth bilateral signed bv 
the U. S. this year. Others ivcrc with 
Iran. Mexico and the Netherlands. 
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Trans American Loses Battle 


Washington-Tr.iiis American Air- 
line!,. ;i combine of four irregular air 
caiticrs, iosi its last legal mancm-cr last 
n cek in a long fight for siirs ival. It has 
+ > clays to wind up its affairs and go out 
of biisincss- 

Its last clianec for contimiccl air op- 
erations disiippcarccl when the U. b. 
Supreme Court refused to review a CinI 
Aeronautics Board ruling which ordered 
the compans out of business for "vio- 
lation oi the Civil Aeronautics Act." 
I'hc Supteinc Court action made final 
a U. S. Court of Appeals decision which 
upheld the C.'VB (,\\y Dee. si, p, -t2). 

The four separate comp;inics of the 
Trans American group are Twentieth 
Century Airlines, I'tans National .Air- 

llcmisplicrc Air Tmnsport. Tli'c CAB 
found, in an investig.ition of the group, 
and the U. S. Court of .Appeals later 
supported the finding, that three of the 
carriers were either controlled or owned 
by four |3artners. J. B. Lewin. James 
rischgrund. Stanlew AA'ciss and R. IL 
Hart. 

The fourth airline, Hemisphere .Air 
Tninsporf, is owned bv Jacob Treed 
Adclinan of N'ew A'ork as a sole pro- 
prietorship. 'I'hc Boiird found that 
•Adclman "rented or leased" the carrier’s 
Letter of Regi.stratioii to the "North 
.American (1'rans American) combine" 
and "relinqiiished control mcr the 
operations of Hcmisplicre” to the group. 

Hie Board also round that the four 
partners osvncd and leased aircraft to 
tlic four carricra either as partners or 
individuals ihtough the partnfrsliips 
Republic Aircoach Svstem. I'sventieth 
Centmy Aircraft Co., Standard Ainno- 
tivc Co. and California .Aircr.aft Co. 

The case came to a licad on Jiilv I. 
I955whcn the CAB revoked the Letters 
of Registration of the four eiitricts on 
four counts; 

• Organization of a combine engaged 
in unauthorized direct, frequent and 


legnlar air tran.sportation scra'icc- 

• Consolidation of projscrtics into mic 
person in violation of the Civil Aero- 
nautics -Act. 

• Collective and individual advertising 
and ()|)eriili()n of regubr and frequent 
air transportation. 

• Ticketing practices tiiat s iolated C.AB 
economic regulations. 

In making its decision in the com- 
plicated ease, the Board declared tliat 
"wlicn we ait througli tlie web of inter- 
company dealings and tcdinieal dcsiccs 
employed by tlic respondents, it is |)er- 
fcctly clear that tlic respondents base 
attempted to make a mockers of the 
Hoard's regulations and to operate with- 
out regard for the rcquircmaits of the 
Civil .Wonautics Act.” 

In addition to rts-oking tiic operating 
authority of the CTrriers, the Bturd nr- 
deted immediate coinpliance with rules 
goseming irregular carriers or to "cease 
and desist” all operations. 

Trans .American appeala! tlie deci- 
sion and the CAB stayed the ra'oc.itioii 
order pending judicial review hut re- 
fused to stay the "cca.se and desist” or- 
der. However, the Coutt of .Appeals 
took issue on this point and staved liotli 
orders pending its final decision. 

As a te.sult. Trans .American was able 
to continue its operations until the ease 
was raiewed bv the Appeals Court, 

It was not until Dee. 20. 19s6, tliat 
the Court of -Appeals handed down its 
decision which affirmed both the roo- 
cation order and the cease and desist 
order and upheld the Board’s fiiidings- 

Trans -American w.is origiiiallv known 
as North .American .Airlines. It was 
forced to change its corporate name 
hist June when the Supreme Court re- 
fused to review the ease and uphelil a 
lower court ruling that granted North 
•American Aviation, Inc. an injmictinii 
restraining the airline from using North 
.American a.s its title. American -Airlines 
also filed complaints against the use of 


IN. Y.-Mcxico Route 

AVasliiiigtoii-Pan American World 
Airwavs was recommended over Eastern 
Air l.rncs bv CAB Esaiiiincr Edward T. 
Stodula last week for a New York/ 
Washingtoii-Mcsico City route. If ap- 
Jitrsvcd by the Board and the President, 



".American” as part of the title. 

'Hie Siiptciiie Court's latest action 
;i|)pareiitly did not come as a surprisc- 
’I'he airline alread)’ liad made plans to 
lease saai DC-6Bs to ICastcni Airlines 
for fixe years (.AAV April 15. p. 28). 
I.e-asc of the planes will amount to more 
lhaii S12 inillioii to the group for the 

l■'llllmving the Supreme Court action, 
a company spokesman said he knav of 
no plans to 0 |Kratc the remaining fleet 
of three DC-Is and one DC-3 in a dif- 
ferent t\|3c of scrx'icc, 

Continental Shifts to 
PAC to Overhaul J57s 

Burbank, Calif.— Pacific .Airmolivc 
Corp. will oxcrhaiil Pr.itt & Whitney 
)37 turbojet engines which will power 
Continental .Ait Lines' Boeing 707s 
sclicdulcd for sen icc on the carrier's 
nexv routes between Chicago. Kansas 
Citx'. Denver and Los Angeles bv 
-August, 1959- 

P.AC is planning to erect jet engine 
stand capable of testing flic J57. and 
the higher tlinist I’&AA' J75 turbojet 
which will power later versions of the 
Boeing 707 and Douglas DC-.S trans- 
ports. It plans to acquire equipment to 
thetk out accessories for tlie J75. 

Continental originally intended to 
set up jet engine (ixcrh.iul facilities at 
its nav maintenance and oxcrliaul base 
at Los .Angeles International Airport 
(see p. 4dl. According to Robert 1’- 
Six, Continental President, realistic 
evaluation of ncccssaiy cash outlay to 
equip a |Ct overhaul facilitv and time 
required to train personnel nude it 
evident that substantia! savings in 
operations would result from using 
P.AC’s jet engine facilities and per- 
sonncl- 

.Agrecnicnt is PAC's first for com- 
mctcial jet engine oxcrhaul. 

In a move to reorganize its route svs- 
tem along more cx'onomical lines, Con- 
tinental asked tlie Civil Actcmaiitics 
Board last week for authority to tempo- 
rarily suspend service at five Texas eom- 
numitic.s-Breckenridge. Mineral AA'clls, 
Snyder, Swcctwatci and Plainview. All 
were served by Pioneer Air Lines before 
[he two companies merged. 
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CAB Agrees lo Defer 
Study of Fare Cut 

AA'ashiiigton— Civ il .Aeronautics Board 
agreed last week to defer consideration 
of a [xissiblc reduction in existing air 
fare.s during current proceedings in 
which seven airlines arc seeking to in- 
crosc the rates. The C-AI3 added, how- 
ex cr, that the issue of a possible reduc- 
tion would not be excluded from the 
case— onix deferred until further Bo.ird 

The Board’s action was taken after 
airlines petitioned the C.AB to modify 
its original order of suspension and 
iiixc'tigation which started the pro- 
ceedings. 

'i'he C.AB said in the order that it 
would consider proposals for tlic in- 
crease and, at the close of the ease, 
would prescribe l.iwfiil rates— higher, 
lower, or the same as those now in 
effect. 

Ilic airlines argued that a possible 
fare reduction was not an issue in 
the proceedings but that if w.is part 
of tfic gcmcral tare iiixestigation and 
that its inclusion would only prolong 
the case (.AAA’ April 1, p. -lO). 

In response to the petitions, tlic 
C.AB said its primary purpose in the 
fare proceedings was to investigate the 
reasonableness of tlic proposed 6% 
fare increase being asked by tlie sev en 
airlines. 

The Board also agreed that the issue 
of a decrease might result in expanding 
the scope of the ease and directed 
tlic examiner to defer the issue until 
further orda. 

Tlic five carriers that petitioned the 
Board were Delta, Kastem. Northwest. 
United and AA’cstern. Althoxigh AA'cst- 
ern did not file for a Fare increase, it 
was made party to the proceedings by 
the Board. 

The carriers also asked the Board to 
include otiicr methods of determining 
the earnings' elcniciit in addition to 
the fait return upon original cost of 
assets less book depreciation. The re- 
quest was denied, however. 

The hearing was origiiiallv sclicdiiled 
to rcconxciic last week bul has been 
|)ostponed to Mav 7 at the request 
of Bureau Counsel. 

Karlier. the CAB approved an In- 
ternationa] .Air Transport .Assn, agrec- 
iiieiit which provides .i general 5U 
fate increase for transportation originat- 
ing and tcrniiiiating within Furope, 

.Approval was given on the condi- 
tion that the increase will not be 
used in the construction of fares other 
than for those for travel wholly between 
points in Kuropc. 

,A request for fare inctc.isc across tlic 
North .Atlantic already has been dis- 
approved bv the CAB (AAA' .Apr. 22, 
p. 40). ■ 


AIRLINE OBSERVER 

► Australia will be the next country to begin bilateral negotiations xvitli 
the U. S. Talks will begin next month and will he followed by a resumption 
of the Bermuda bilateral agreement review with Britain, 'lliis summer, dis- 
cussion will be held with Brazil, Belgium and Switzerland in that order. 

► The Supreme Court last week reaffinned a decision that Eastern Airlines 
is liable for damages resulting from a 1949 collision between a P-38 piloted 
bv Bolivian air foicc officer and an Eastern .Airlines DC-4 near AA’asliington 
National Airport. Prexiousix, the gox-emment was found liable under the 
I'ederal Torts Claim .Act because the control lower had cleared both planes 
to land simultaneously. Individual claims against both Eastern and tlie gov- 
ernment mav now be settled. The courts have agreed that tlie crash occurred 
over the District of Coliiiiibia instead of A'itginia. A'irginia limits individual 
damage claims to 515,000 |)er ]>orson, but Eastern will be forced to settle 
under District laws, whicli have no such lestrietions. However, the govem- 
iiient will benefit bv tlic state law , since control tower is in Virginia. 

► Civil Aeronautics Administralion reports a sharp decline in the number 
of airline accidents cauxed by undershooting since 1946. although the lowest 
number of such accidents per one million landings occurred in 1951. There 
has been a slight rise in such accidents since that time. During the period 
between 1946 and 1955. 75 air carrier luidcrshoot accidents were reported 
witlr a resultant 304 fatalities. Fifty-three of the accidents were in passenger 


► Irregular airlines last week reported a 17 month, fixe day record of fatality- 
free operations to cqtial a previous record established by the scheduled air- 
lines between Match 26. 1939, and August 31, 1950, according to A. J. 
Rome, AA'ashington rcprcscntatixc for General Airways and Meteor Ait 
'I'ransport. Rome said that some 40 supplemental carriers flew more than 
two billion passenger-miles during the period vvitiiout a fatality. 

► Lufthansa German Airlines xxill increase fares to Istanbul by 2% on May 1 
but will make no cliaiigc m rates on domestic routes or on flights from Frank- 
furt. Nurcmbnrg, Stuttgart and Muiiicli to Switzerland. 

► .Air-India Intemaliniial Iregan a once-a-week senicc between London and 
Cairo this month to open the first direct air link between Britain and Egvqit 
since Suez hostilities began last October. 

►Cix'il Aeronautics .Administration will relocate training personnel and train- 
ing equipment from high densitx- control areas. Seasoned personnel in large 
facilities. C.A.A officials My, are too busy to indoctrinate trainees in on-the-job 
training programs. 

► Flying Tiger Line ba.s ordered two additional Locklieed 104911s to bring 
its total fleet of Su|x;r Constellations to 12. Service with the new aircraft 
will begin on May 1 between New York and Los .Angeles. Planes are o]>cr- 
ated under lease with Air Finance Coqi.. which purchased the airctafl 
directly from Lockheed. 

► Seaboard and AA'cstcin .Airlines xvill introduce a s|)ecial commodity rate of 
65 cents per lb. for the airfreight imncincnt of liousehold goods between 
Nexv A'otk and .Athens. Greece. 

► Trans AA'orld .-Airlines has phased nut the last of its DC-3 fleet with the 
sale ot four of the aitcraft lo Leeward .Aeronautics Sales of Miami. The air- 
line has not scheduled DC-3 service since 1953 but has used the aircraft for 
charter flights, cargo flights and transition instniction. TAA’A operated the 
first of the DC series on its routes in 1954. 

► Nexv Greek airline, Olympic .Airxx'ays, xvill be represented in France and 
I'lench Union by Union .Acromaritime dc Transport. 'Ilic carrier has 
begun twice wccklx DC-4 service hctxx-ceii .Athens, Rome. Paris and 
London. Beginning June 1, scrxicc xvill be increased to four Rights a week 
with DC-6 cquipmeiit- 
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HANGAR and offices at Los Angeles planned by Continental include phase I, 1957 slmctntc (left), expanded 1959 hangar (right). 



Continental Starts Turbine Integration 


By George L. Christian 

IX'iiver— Continental Air Lines is cm- 
Kirking On a thrcc-pliasc expansion pro- 
gram to integrate into its growing fleet 
three new types of transporfs-Donglas 
OC-7B.S, VieVers Viscounts and Boc- 

rlic airline is building a maintenance 
t>ase at Los Angeles International .Air- 
])ort whicli will develop through three 
pha.scs into a 707 maintenance and 
oserhaiil base. Los .Angeles, a termi- 
nal station, svas selected because, as 
a C.AL .spokesman put it. "it will be 
impractical to tenninatc 707s at our 
eurtent Dcincr maintenance and over- 
haul base. Yon can’t kick li6 pas- 
sengers off a 707 at a mid-line station 
simply because the plane has to go in 
for overhaul; sou can onls’ do that at 
the end of the line." 

Expansion Phases 

Here is how Continental has mapped 
it.s program: 

• Phase I— Starts nfficiallv on ,\|)ril 28 


with the inauguration of Cliicago- 
Domcr-I-os .Angeles ness, luxiirv. all- 
coach 19C-7Bs. Kansas Cits' will be 
included on some uf the runs in fub. 
C.AI.’s iicss'. Sl*-miiliim Los .Angeles 
base will be actisated with tlic begin- 
ning (if DC-7R flights. Ciirrentlv ccr- 
t.iiri sersices. such as pmehasiiig and 
accounting, arc being set up prior to 
the A|)ril 2S date. When the DC-7Bs 
shirt operating, some 80 maintenance 
personnel will be on hand at Los .An- 
geles to handle turn-around work. I'or 
the time being, lean-to working space 
will be prosided for the fisc OC-7Bs 
Continental has on order. 

• Phase II— Kicks off on or about \(av 
1, 1958 with beginning of A'isconnt 
service between Chicago and Los An- 
geles. hirst sesen of the 1 5 A’iscount.s 
CAL has on order (there is option for 
5 more) will be put into serv ice on tiii.v 

Tlie Los .Angeles b.isc will provide 
periodic airframe mainten.mce during 
Phase II for seven A'iscouiits or their 
Cfjuivaicnt. No A'isconnt overhaul will 


be done at LA during this phase bc- 
can.se the planes will be too nesv to 

’urptisc of maintahimg A'iscounts 
on the AV'est Coast is to provide suffi- 
cient work load to kcc)) the b.ise to- 
gether pending the arrival of the 707s. 
• Phase III— Begins with iiiaugmatioii 
of dc luxe 707 service scheduled for 
June, 1959. .As the four Boeings are 
phased into service. \''iscount main- 
tenaiicc will probably be transfened to 
Denver where the airframe and engine 
ovethiuil will start on a |>crmancnf basis. 
Most 707 service and overhaul will be .it 
the Los .Angeles facilitv which will have 
ex|Wnded a 51}-inillion to a S2J-mil- 
lion plant with the addition of liangars 
and full overhaul equipment. 

Gold & Silver 

Continental officials sav thev will 
probably sell jiart or all of the DC-7B 
fleet as the Viscounts arc phased in 
unicss ifiissenger loads warrant keeping 

Continental officials said the aiiliuc's 
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new fleet of DC-7Bs. A'iscounts and 
70"s w ill nslicr in a new concept of air- 
line hixnry, comfort and scn icc. High- 
lights of cal’s plans: 

» DC-7Bs will be featured as Conti- 
nental Club Coaches. .Although eharg- 
mg only tourist fates, the airline will 
provide such services as: tesened seats. 
:i five-scat Chih Lounge, a separate 
tonipartment Stag Lounge for cigar 
and pi|>c smokers, hot Country Club 
meals offering the pa.ssengcrs a selection 
of four entrees, and cocktails at mod- 
erate cost. 'I'wo stewardesses will serve 
the passengers. Planes’ interiors were 
speci.illv designed by Dougliis. 

• A'iscounts first class will be railed 
Golden Arrow; tourist will be Silver 
.-Arrow. Continental’s 52-jxisscnger A'is- 
counts will feature an interior custom- 
stvlcd bv Charles Butler Associates, 
industrial designers (.-AAA' Kcb. -I, p. 51), 
who were the first to ineorpor;ite a four- 
piisscngcr lounge in tlie aft end of the 
cabin. The plane also will have fold- 
avvay- steps and carry-on baggage racks 
for added passenger coiivcnicnec. 

• Boeing 707s will be libelled Golden 
Arrow Jets and will accommodate 186 
p.issengers. Continental is planning to 
make high luxury planes out of its jets, 
but has not vet decided vvlio will do 
the interior hivout and decor. 


Derated Darts 

Continental’s A'iscounts will lie the 
Nfndcl 812. equipped initiallv with 
Rolls-Royce R Da. 7yi turboprop en- 
gines rated at 2,100 shix each for take- 
off. However, the Mode! 812 A'iseount 
is not designed to handle the full horse- 
power of the R Da. 7/ls at takeoff due 
to a lack of directional control if an 
engine failed suddenly on takeoff, re- 
sulting in asvmmetrie.il thrust. 'Ibcrc- 
fore the R Da. 7/1 povvcrplantsiost.illcd 
in C.AL’s Viscounts will be- derated to 
produce I.SOO shp. at takeoff. But 
climb and cruise powers available to 
the pilot will he equivalent to tlic 
nominal 2,100 shp. rating of the en- 

This w ill result in cxceptionallv good 
climb and craise performance, accord- 
ing to Coiitiiiciital cn|inccrs. 

.About a year after the Viscount 
Model 812s go into service, a nevv 
Model 840 will become available. 
These pliiics will be equipped with tile 
more powerful RollvRovcc R Da. 8 
turboprops with a take off ratina of 
2,500 slip. However, the same dcratiiig 
to 1,800 slip, will apply during like nfh 
Climb and cruise performance will im- 
prove markedly as a result of the liorsc- 
povver increase. C.AL engineers estimate 
Ilut the Viscounts Nlodcl 812 will 
ttuise at 865 mph. TAS (true ait speed), 
while the Model S40s will rcacli 400 
mpli. 

It was learned that a U. S. airline, 
interested in the 800 series A'iseount, 


had. witli Vickers, investigated the 
possibility of putting a bigger tail tin 
the plane to allow it to handle the 
asymmetrical thrust cre.ited by an en- 
gine fiiihitc during take off. llic in- 
vestigation showed that tlie plane would 
be about 10 iiipli. slower and that its 
pavload would be increased by only 
about 700 lb- .As a result, the idea was 
abandoned. 

Viscount Overhaul 

Confinciital is plmiiing to concen- 
trate all Viscount overhaul at its main 
Deni'er shops, including the Dart povver- 

Thc airframe will pose no particular 


prohlem. .itcotding to C.-Al. engineers. 
Most plumbing fittings will be made 
to U. S. sizes and Knghsh-si/t tools will 
be supplied for any nuts and bolts 
which will not fit U. S. tools. 

l-'or the turboprop engines. Con- 
tinental is buv iiig engine test cell stands 
and instrumentation made by the 
British firm of Curran. Rolls-Royce 
will su|)|)!v |il,ms for the engine test 
building, rluis Continental hopes to 
avoid buffeting ex|)erienccd by other 
Dart overhaul sliops when tlie engines 
were iim with fiiglit pro|>ellers installed. 
Buffeting necessitated tuiming the en- 
gines with club props, a less s.itisfactory 
profcdurc. 


Airlines List Executive Salaries 


For 1956 in Reports to CAB 

Rcyiorts of officers and directors Braniff 

salaries for calendar yc-ar 1956 as filed 
with the Civil Aeronautics Board for 
the following airlines are: 


American Airlines 

Smirh, president .ind director, ) 




director, tSQ.OOO. 

SoO.oriO: T. L. BoA'il. vice prenldenr-t 
parchasinK end etorcs, jaS.Bon 

lleichler, vice presidt 

Stu.onn ; .H. C. lluiUup, 

Ttii>-ee, vice prcrident-pvrsormcl,' SS.t.riuu : 
vice presiden'l-Timln'lerianre ami t-OKlheerlnB, 
B prewtdent-economies, 


presldeni-opei-ailomt ami 

prealdent-nixlit, 
Itriindewlnlf, Ure president- 



>1. Wliiticick. vice presidem-operationr plan- 
300; SI. .1. Sluelatyi-e, i-m-por«l!un eounael. 


la and Indirect, 

Capital 




Holden, aasielant vice prvBident-lirom-rllea 
and rm-llltles. tIS,tl38 ; 4. P. Iliiiiaerfoed. 
oasielant vice preeldrnt-eehedulcs and tar- 
l>realdvnl-enKlneertnr;. $22,230; K. tV. II. 

lax admlnistrallun and aaalatant treasurer, 
$26,230 ; ,M. tV. sliiiile} , aBaialnnl vio- |.ri-al- 
denl. $16,062 : tv. X. tVIlllnes, aaelalnni vice 
prealdcnt-pl.innlnx, SUi.SSV; V. J, l.oax. 


r.. regional vice presal 




Continental 


-nl-New England, $20,000. 
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Chieogo Helicopter Airways 




Mars*/5 

moving 

fast! 


Mars engine has proven its worth 
in more than IS applications. 

Many new uses for the compact, reliable 50 hp 
Mars gas turbine liave been developed in the last 
few years. Engineers welcome the high power-to- 
weight ratio of the Mars turbine, its fast starting 
under extreme temperatures, its easy maintenance, 
its sturdy dependability with infrequent overhauls. 
If you need a reliable 50 hp prime mover for pumps, 
au-viliary electric power or compressors, write Dept. 
C-1S4, Solar Aircraft Company, San Diego 12, Calif. 


SOLARW. 

AIRCRAFT COMPANY^^ DE! 


I >( Sal* UWI tom hr lU I 


ifed electric power supply 




AERONAUTICAL ENGINEERING 



CONVAIR yC-131C-.\ C-m K3S Sriit flying tiirbopinp transport test bed used by MATS squudroii 


Air Force Tests Turboprop Reliability 


Bv Craig Lewis 

San Antonio-Air I'orce testiii| of 
turboprop transports at Kelly Air Force 
Base is proving tire rciiability of U. S.- 
iiiiilt turboprop engines in nirliiic oper.i- 

Tests eoriduetetl here with six fly ing 
test beds have aided the Air l■'orce in 
development of its C-130 and C-13> 
programs. 'I'hey also ha\e been closely 
watched by airlines wliieli will be op- 
erating turboprop transports w ithin tsro 

Military Air Transport Senicc Con- 
tinental Dis’ision's turboprop test sqiud- 
ron has flown hvo of each of these 
modified fran.sports in its tests; 

• Convair YC-131C-A C-IM (Con- 
sair ?40) cc|ui|)pcd w ith two 3,250 csbp. 
YTifi engines and Acroproducts pro- 

• Boeing YC-97|-.\ KC-97G (Strato- 
frcigliter) powered by four 6.000 eshp. 
Pratt & Whitney 'l'3-l engines and Cur- 
ti.ss-W'riglit rurbolcetric propellers. 

■ Lockheed YC-12II'-A C-I2I (Super- 
Constellation) equipped with four T3-1 
engines and Ilainiltoii Standard turbo 
Hydromatic propellers. 

Completion Scheduled 

Main purpose of the MATS test pro- 
gram has liccii to put a.s mam hours on 
the various power teams in as short a 
time as possible, Tests on the YC-I TIC 
and YC-97J liasc been completed, and 
the YC-12IT program is scheduled for 
completion in June. 


The program began in September, 
1954 when a handpicked group svas or- 
ganized under comm.iiul of Col. Claude 
\\’. Smilh as 1700 Test Squadron 
(turboprop) under MA'l'S' 1700 Air 
Transport Group. Smith has since 
mo\od up to command the parent 1700 
Air Transport Group. 

Looking back on the experiment 
which began in Januaiv. 1955, with the 
YC-I51C. Col. Smith tokl .-Sviaiion 
Wkf.k the program "did more to vali- 
date the pliilosopliy of tlic Aincrie-an- 
hiiitt turboprop than perhaps any otlicr 
tiling.” 

Smith said the tests prove that turbo- 
))rop transports would fit into M.ATS’ 
military airline operation, and he said 
lie would like to see a similar |3ro|rnin 

conducted on the Boeing 707, Douglas 
DC-8 types of transport. 

Service testing of turboprop power 
teams began early in 1955 when the 
squadron received its YC-lTlC.s. 'Train- 
ing programs were set up for flight and 
ground personnel, and 50 |)ilots and 
24 engineers were cheeked out on the 
YC-13IC, 

In Mas. the squadron began operat- 
ing tlie Convairs over a regular airline 
patfcni. Comparison of YC-131C per- 
formance with regular Convair 240 and 
340 performance on various airline 
routes shows marked decreases in block 
time on both long and short Iiaiil seg- 

Coniparativcly simple ground opera- 
tion also contributed to the turboprop 
Convair’s better seliediilc performance 


and utilization. In one test, the bvo air- 
craft were scheduled for a maximum 24 
liour effort to determine turnaround 
capabilities. A utilization of 23 liimrs 
and 10 minutes was attained in tlic 
period, and crew changes, fueling and 
other o|Wrations required less than 20 
minutes iKtwecn flights. 

'Takeoff performance for the YT56 
|)owcre>d Convair was found to he in 
line with predicted curves, but the re- 
port on the project notes that tlic en- 
gines were liighly affected bv tcinpeta- 
turc in tlic amount of shaft horsepow er 
available. Humidity effect was negligi- 
ble. 

Climb Characteristics 

'Hie report said the transport’s climb 
diarjctcristics arc excellent and noted 
that climbs to 38.000 ft. were com- 
pleted without adjustment of any en- 
gine or propeller control once climi) 
power was set. Because of these charac- 
teristics. tlic group found that operation 
between 25.000 and 30.000 ft- is prac- 
tical cm comparatively short fliglits. 

In single engine performance tests, 
the squadron found a minimum con- 
trol speed of 115 knots can be main- 
taiiicd at 20,000 ft. with the aircraft 
at maximum gross weight. 

Cabin pressurization wa.s found a 
limiting factor on normal cruise 0|>cra- 
lion between 25,000 and 50.000 ft., 
altlimigli aircraft ijcrfotmaiicc was good. 
Aircraft and engine pctfomiaiicc above 
30,000 ft. was found "very satisfactory," 
blit time required to climb to altitude 
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would be too long to be practical if 
aircraft range is a primary consideration. 

Oil airport approaches, tlie rc]xitt 
icenminends use of u modified jet [Jcne- 
tration because of Ivigh fticl consump- 
tiiiii at low altitudes. It was found 
that jet penetrations from 20.000 ft. 
could be completed in eight to 13 
minutes. .Average time at Kcllv .Al'B 
fiinii high cone to touclidowii w.is 12 
minutes. Penetrations were found both 
s.ife and practical, but prcssuriziition 
was a problem because e.ibin rate of 
descent was too fast for passenger coin- 

.Aincing recommendations in the A'C- 
131C report was one calling for installa- 
tion of an airborne shirtet or air source 
to allow unlimited operations. Opera- 


tions were limited during tlie test period 
because ncccssatv starting units were 
not available at all airports. 

Engine time between iivcrliauls was 
cvteiidcd from 100 hours to 150 hours 
and then to 200 hours during the pro- 
gram. 'live squadron einildn’t take the 
engine beyond the 200 hour mark be- 
cause they were using the YT56 proto- 
type version, but it was actually good 
into the 600 hour range. 

'Hie VT56 powcrplant required little 
inaiiitcnaiice between ovetliaiiK with 
the c.vception of the electronie fuel 
scheduling. During the eight months of 
regular flight operations, the YC-I31C 
lequircd an average of 12.5 direct inain- 
teiiance maiihonrs per Aviiig hour. Of 
this tot.il, the engines rei|iiired 3.1 man- 


tiimrs and the propellers .4 manhours. 

■At 200 hours between overhaul, seven 
engines were removed prematurely out 
of a tubal of 27. 'Two of tlie removals 
were tor foreign object damage, two for 
starter disintegration, and one each for 
bear box bearing failure, excessive ver- 
tical turbine vibration and excessive oil 
loss through diffuser vents. 

Costs 

The YC-131C cost.1 total of S10S.93 
pet living hour to operate. 'Tob.il direct 
cost pet hour was S93.54. inehidiiig 
632.02 for fuel. SIS.9S for cccvvs ,ind 
641.06 for iiiaiiifcnancc- 

Tlie 1700 Test Squadron flew the two 
Convairs 3,332 luiiirs before the pro- 
gram ended ill December, 1955. Daily 
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Aviation Memo 


Now, every 
aircraft fastening 
location 
can be served with 

just one recess 




hy American! 


the name is Torq-Set 


And it's the only fastener that will meet 

1 American's new wrenching recess TORQ- 
SET will do all your aircraft fastening jobs. 
It is adaptable to all head configurations in an 

2 TORQ-SET meets both present and fu- 
ture needs. It is the only high torque recess 
capable of delivering torque values far in ex- 

stance theaverage torquiog ability of the >ie' 
TORQ-SET is 2540 inch pounds, 58% higher 
than actually required. 

3 TORQ-SET — a completely forged prod- 
uct — produced in one operation assures you 
extreme precision and superior strength in un- 
limited supply for all your aircraft fastening 


4 TORQ-SET affords simple tooling also. A 
one piece bit adjusts easily to any type 
wrenching means — allowing elose-to-head 
operation for every fastening job. 

5 TORQ-SET’s unique wrenching recess 
has driving walls that form a direct axis for 
driving. This permits power driving, at close 
quarters, tighter than any other fastener, yet 
TORQ-SET can be removed without diffi- 
culty. TORQ-SET is supplied in high strength 
alloy steels (including the newer heat-resist- 
ant types) and is designed to allow extremely 
high wrenchability without burring or dis- 



Find out how TORQ-SET can help solve your 
American Screw Co., WUlim’antic, Conn. 


52 


TJJe biggest news 
in ^sfeners comes from . . 




utilization increased from 4.4 hours in 
May to nine hours in November. Aver- 
age utilization was 4.9 hours. 

Second phase of the turboprop ex- 
periment began in September, 1955 
when two YC-97fs were delivered to 
the squadron. The transports were new 
KC-97G airframes fitted with T-34-P5 
engines and Curtiss Wright turboelec- 
tric props. Tlic engines were installed 
with little structural change in the air- 

Power Team 

This same engine and propeller com- 
bination is slated to power the Douglas 
C-133. With the experience gained in 
the MATS tests, the C-133 will have a 
power team which has already been 
scheduled for 1,000 hours between over- 
hauls. 

After preliminary training and Crew 
indoctrination were complete, the 
squadron began testing the YC-97Js to 
confirm manufacturers’ performance 
data and determine the maintenance 
logistics inherent in turboprop use. 

Tests indicated that performance 
estimates were accurate within a maxi- 
mum of 1% variation. During these 
operations, the squadron found that 
none of the various USAF standards for 
establishing fuel reserves reallv fits 
turboprop operations. The YC-97J re- 
port .suggests standards be established 
which are tailored to the needs of turbo- 
prop transports. 

As in the YC-131C, the YC-97J re- 
port recommends installation of air- 
borne starting air and electrical power 
sources. Tlic report said that until such 
units are in use, “engine starting will 


remain the outstanding problem in 
ground handling." 

The program included tests to deter- 
mine whether 100/130 grade fuel could 
be used in the T-34 svhen JP-3, 4 or 5 
are not available. The 100/130 nade 
fuel was used for 26.5 hours with no 
apparent detrimental effects on the 
engines and fuel control, and very slight 
effects on performance. 

To study the air start characteristics 
of the T-34. an engine was shut down 
at 25,000 ft. and allowed to cold soak 
for five Itoiirs and 40 minutes at an 
arerage temperature of —24 degrees 
centigrade. An air start was accom- 
plished at 20,000 ft. and —17 degrees, 
but the test indicates that special atten- 
tion is required for pre-oiling and 
allowing the oil temperature to rise to 
operating limits. 

Electrical System 

The squadron found a need in the 
YC-97J for standby electrical power for 
the Curtiss ^Vright prop in case of an 
electrical system failure. The aircraft 
were equipped witli emergency batteries 
fur the purpose. 

After the group had tested the per- 
formana- characteristics of the YC-97J 
in a program of operational flights, the 
aircraft was put in service on conti- 
nental routes to test its reliability. The 
YC-97J was flown between Kelly AFB 
and Travis AFB. California. The report 
says that 30 scheduled missions were 
operated during October. 1956 with no 
delays creditable to engine or propeller 
and only two delays caused ty other 
malfunctions. 

MATS says that this kind of reliabil- 
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ity proved the rale rather than the ex- 
ception throughout the service test 
program, and it indicates tlie reliability 
of turboprops and the advantage of 
minimum enroute maintenance support 
required for engine and propeller. 

This record is in direct contrast to 
the piston powered C-97. according 
to the report. MATS believes that 
schedule reliability of turboprop air- 
craft would be 100% or very close to it. 

In January, 1956, the squadron tried 
the YC-97J in tiansocean operations. 
The 6rst Eight was made behveen Kellv 
and Rhein Main AFB. Germany, ft 
was completed without maintenance 
problems of any kind, and the report 
notes the performance of aircraft, en- 
gines and propellers was outstanding. 

On a subsequent trip to Tokvo, two 
ptoreller accessories failed, delaying the 
flight because replacement parts had to 
be flown from the U.S. With normal 
supply conditions, the malfunctions 
could have been corrected in minutes 
without appreciable flight delay. 

These two overwater missions con- 
vinced the MATS squadron the YC- 
97J could be used for regular cargo 
carrying missions. In April, a schedule 
was established between Kellv and 
Ramey AFB, Puerto Rico via Charles- 
ton, S. C. and returning to Kelly via 
Brookley AFB, Ala. Two flights a week 
were flown over this route, carrying 
cargo between the U.S. and Puerto 
Rico. 

The YC-97J was capable of delivering 
a load over the 1,300 mile route be- 
tween Charleston and Ramev in four 
hours and 15 minutes. On a flight to 
Bermuda at the end of 1955. the YC- 
97J Sew the 4,200 mile round trip in 
li hours and 58 minutes at an average 
ground speed of 450 inph. 

Schedule Reliability 

These performances, plus later flights 
in tlic U.S. and over the North Atlan- 
tic convinced the MATS group that 
when ground support of the turboprop 
becomes comparable to that currenflv 
available to piston transports, "the 
schedule reliability will far exceed that 
of current heavy transports of relative 
power and capacity," 

In a survey of aircraft commanders in 
the squadron, 91% of them felt the 
reliability of the T34 was good, and 
9% considered it fair. Propeller reli- 
ability was considered good bv 88% 
and fair by 12%. 

In its report, the M.\TS group found 
that the C-97 airframe provided a ven- 
substantial and durable test bed for the 
T34. 

Some superficial airframe dam- 
age was found due to the increased 
power, but the basic structure remained 
sound. 

T.iilpipe failures on the T34 were 


the biggest maintenance headache. 
Constant tailpipe cracking required fre- 
iraent repair. The tests also indicated 
that cabin pressurization using engine 
bleed air should be avoided unless pro- 
visions are made to filter contaminated 
air and to bypass failed filters in flight. 

The MATS report concluded that 
the T34 engine has proven reliable 
and dependable and has a failure rate 
consistent with airline standards of 
reliability. 

Field and organizational mainte- 
nance was found uncomplicated and in- 
spections simple, 

Three major deficiencies found were 
licavy breathing, turbine bearing seal 


leaks and fuel control malfunctions. 
Engineering changes ate expected to 
correct these problems. 

When the YC-97Js were fint received 
by MATS, the time behveen overhaul 
on the T34 engines was 150 hours. In 
15 months this time was increased to 
1,250 hours. Close cooperation be- 
tween the manufacturer. Air Materiel 
Command headquarters, San Antonio 
Air Material Area and the test squad- 
ron is credited with the rapid progress 
in extending engine life. Engine life 
expectancy at the 1,000 hour maximum 
time level was 79%. 

At the beginning of the program, 
propeller inspection was required at 
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M-R-C engineers can help you 
with your bearing problems 
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On May 20-2 1 . W27 when Charles E. Lindbergh mode his historic 
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neering has enabled M-R-C to meet the problems erected by the 
further development of aircraft engines. 

Now, 30 years later, M-R-C Boll and Roller Bearings ore used 
in neorly every current model of aircraft engine, both recip- 
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100 hours. This was subsequently ex- 
tended to 350 hours. S.\AMA propel- 
ler facility handled inspections and 
minor repairs, and Curtiss-\^'right did 
500 and 1,000 hour overhauls on the 
props. 

Numerous deficiencies «"ere found in 
the props at the beginning of the pro- 
gram, but they were corrected through 
engineering c(ianges and new mainte- 
nance and assembly procedures. 

Report found the Curtiss-Wrighl 
props’ basic desim sound and without 
any uncorrectible deficiencies which 
would preclude its use on military or 
commercial turboprop transports. Trend 
of reliability has improved with c.xpe- 


Personnel Shortage 

MAT’S found that there is a short- 
age of trained USAF personnel for 
turboprop aircraft and that a training 
program of a greater scope than was 
otigioally planned is requited to provide 
adequate maintenance for turlnprop 
aircraft. Until the new skills are de- 
veloped, MATS says wide manufacturer 
technical representation is likely to be 
necessary. 

Statistics on the YC-97J program 
show that the aircraft required an aver- 
age of 19.4 direct maintenance man- 
hours pet flying hour. Of the total, 6.1 
hours were for engine work and 1.4 
hours for propellers. When the pro- 
gram officially ended last November, 
the two YC-97JS had flown 3,246 hours 
in 10.5 months with an average daily 
utilization of 5-1 hours, 

The two Boeings liave been trans- 
ferred from MATS for a comprehensis'e 
IRAN program to determine what 
effect the turbine engines had on the 
airframe. First reports indicate the 
airframes are in as good or better condi- 
tion than those of comparable piston 
transports. 

The last phase of the turboprop test 
program is now drawing to a close as 
the June deadline nears for the YC- 
121F project- The test squadron plans 
to put 4,000 hours on the two Lock- 
heed transports before the deadline. 
MATS Delivery 

The YC-121F was delivered to the 
M.ATS group early in 1956. It was 
necessary to redesign the propeller 
pump housing early in the program, 
and the downtime delayed the test pro- 
gram. But the YC-121F program had 
the initial advantage of the experience 
gained in the YC-97J tests. YC-121F 
has T34-P6 engines, but the differ- 
ences are largely involved in adaption 
of the Hamilton Standard propeller to 
the engine. 

At the start of the YC-121F pro- 
gram, the squadron took the engines 
to 300 hours to test the installations 


T ailoring Molecules for Rockets 


by Dr. David Z. Lippmann 
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The practical future of rocket power depends upon a great many 
factors— not the least of which is the solution of the problems facing the 
rocket propellant chemist. The ultimate rocket chemicals — whether nuclear, 
solid, liquid {mono- or bi-propellant), hybrid or the new “exotic” chemicals 
— must lie within the limited parameters of certain rigid requirements. T^is 
discussion deals with some of those basic considerations which influence 
the chemist’s search for improved high energy rocket propellants. 

The conventional rocket motor is a heat en^e which converts the 
chemical energy of propeUants into heat and the neat into kinetic energy. 
Propellants react in the combustion chamber of the rocket motor, releasing 
heat and forming gaseous products, which expand through a nozzle; the 
expansion converts part of their heat energy into kinetic energy. The 
gases, now moving at high velocity, are exhausted to the rear, and fay the 
reaction principle they impart a forward force, measured in pounds of 
thrust, to the motor. 

The thrust exerted by a rocket motor is proportional to the exhaust 
velocity of the reaction products. To produce a high exhaust velocity, the 
reaction of the propellants must yield a large quantity of heat per unit 
mass and this heat must be converted into kinetic energy efliciently. 

The heat produced is the difference between the heat of formation of 
the propellants and the heat of formation of the reaction products; so the 
propellants should have large positive heats of formation and give products 
with large negative heats of formation- Because of the requirement for 
large heat of reaction per unit mass (not per mole), only the lightest 
elements are used in propellants. The most desirable elements are hydrogen, 
lithium, berylliurn, boron, carbon, nitrogen, oxygen, fluorine, magnesium, 
aluminum and silicon; elements heavier than chlorine are rardy used. 
The heats of formation of propellants are maximized by incorporating high 
energy groups such as — CsC— , ]2N— NC —00— into the pro- 
pellant molecules. 

The efficiency of conversion of heat into kinetic energy is inversely 
proportional to the mean molecular weight of the reaction products. 
Therefore propellants are designed to give light products, such as H2. 


These three requirements, i.e., that the propellants have large positive 
heats of formation, that the products of reaction have large negative heats 
of formation, and that the products have low molecular weights, cannot 
all be optimized simultaneously. A good propellant must have an optimum 
balance among them. In addition, a propellant should have other desirable 
properties, such as stability and high density. 

The chemistry laboratories at RMI, in support of the applied research, 
development and production of advanced rocket power systems, are staffed 
with a team of sp^ialists. highly qualified in many phases of chemistry 
and chemical engineering. This team is constantly working toward the 
achievement of this optimum balance of properties in their search for 
advanced rocket propeUants. The well-rounded program of research, 
analyata and evaluation which contributes to this goal includes such typical 
activities as mathematical analysis, theoretical chemistry, propellant for- 
mulation, combustion chemistry, organic and inorganic synthesis, physical 
properties and analysis, with special sections devoted to solid and liquid 
propellant research, 
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IN ASIAN WATERS-Aboard the U, S. Navy aircraft 
carrier Boxer off the coast of Japan, sonar-equipped 
Sikorsky HSS helicopters carry out anti-submarine 


exercises. The commercial version of this helicopter, the 
S-58. is active offshore in the Gulf of Mexico flying men 
and material to oil drilling rigs. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 



ANTARCTIC OPERATIONS prove the ability of versatile 
Sikorsky helicopters to worJc under extremes of climate 
and under unusually difficult maintenance conditions. 
Here a Sikorsky H04S, one of four with Task Force 43, 
lands beside the icebreaker Glacier to pick up cargo. 


AT FORT RUCKER, Alaboma, the Sikorsky H-37A is 
being service-tested by the U.S. Army Aviation Board. 
Data on maintenance and logistics will be gathered, in 
preparation for the time when the Army flies large fleets 
of these twin-engined helicopters, each able to carry 26 
combat-ready troops. 
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SIKORSKY AIRCRAFT 


BRIDCEPOAT, CONNECTICUT 
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ON MICRO-BEARtNGS 
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First Production Sea Vixen 

First production de Havilloiid Sea Vivcn (formerly DH.llOl is test flown before delivery to 
Fleet Ait Atm. Powered by two Rolls-Royce Avon turbojets. Sea Viven will supplant Sea 
Vciioin. It earties air-to-air mi.ssilcs, has power controls for maneuverability, 


and propellers. Time was incrc.iscd to 
1.000 hours, and some engines are now 
being taken to 1,500 hours. This in- 
creased engine life has allowed the group 
to release sonic of its T-?4s to the £-1 33 
project. 

The MATS test squadron lias found 
that it can now oiorhaiil the T-34 en- 
gine on the basis of S4.000 for parts 
replacement, equivalent to the low sum 
of S4 per flying hour replacement cost. 

TIio test squadron is flying the YC- 
121Fs on the same type of airline route 
pattern used for the other two turbo- 
prop programs. In addition to tegular 
flights, the squadron used the YC-12ir 
and YC-97J transports to fly logistical 
support for Operation Safe Flaion in 
which Hungarian refugees were air- 
lifted to the U. S. last December, 

In January, a YC-121F, called Amer- 
ica’s fastest ptopcilct driven aircraft, 
flew the 2,340 mile route between Long 
Beach. Calif, and Andrews AFB near 
Washington, D. C„ in 4 hours and 43 
minutes at an average speed of 490 
inph- 

So far, the YC-121F test program 
has been showing the same satisf-.icton- 
type of results experienced in the 
previous two programs. WTicn the 
test cycle is over in June, both Air 
Force and the airlines will har e a val- 
uable b;icklog of experience to fall back 
on when they go into quantity turbo- 
prop operations. 

Germans Reorganize 
Aviation Research 

Bonn-Eight research institutes at the 
Esscii-Muelhcim Airport were handed 
over officially to the German Experimen- 
tal Center for Aiiation-Deutschc Vet- 
suchsanstalt Fur Luftfahrt (DVL)-to 


open a new phase of German aeronau- 
tical research. 

DVL, originally founded m 1912. was 
dissolved in 1945. All technical installa- 
tions of the Research Center at Bctlin- 
Adlcrshof fell into the hands of the 
Soviets and were shipped to Russia. 
Although they have not \’ct regained 
their pre-war size, the DVL again owns 
1 5 ai iatioii research institutes in Essen. 
.•\aclicn, Bonn and Bavaria. 

The chairman of the Scientific Asso- 
ciation for Aviation. Prof, llcmiann 
Blenk, said in his inaugural speech at 
the Aviation Congress in Essen that 
German research welcomes international 
cooperation in the form of joint re- 
search programs and institutes. He esti- 
mated the future moiictars need for 
German aviation research will be at 
le.ist SI 2 million per day. 

Ship Motion Simulator 
Planned for Polaris 

Large ship motion simulator to be 
used in conjunction with the Navv's 
Polaris intermediate range ballistic- 
missile will soon be built at the Ait 
Force’s Nfissilc Testing Center, Cape 
Carneval, Fla. 

Prime contract for its design and con- 
struction has been awarded the Loewv- 
Ilydroptess Diiision, Baldwin-Limii- 
llaniilton Corp., for its design, con- 
struction and installation (AW April 
S. p. 50), 

The simulator, which will he sunk 
into a hole approximately 75 ft- deep, 
will be used to reproduce ship motions, 
check missile guidance and fire control 
systems, handling, check-out, and actual 
firing procedures for ship-launched 
IRBMs. 

Adi'anccd concepts of automatic con- 
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Even substituting a 40% lighter 
titanium bolt for the steel boll, 
the bolt-nut-wosher combinofion 
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^^^^^V-Band Couplings Speed Engine 


Maintenance on Canadian Pacific Airliners 


Like mony airlines today Conodion Pacific Airlines has 
extensive overhaul facilities where efficient engine and 
airframe maintenance minimiies aircroft "hangar time". 

Mormon V-Band Couplings. They fasten engine compon- 
ents ond seal lines securely, yet permit quick connection 
and disconnection for service ond inspection. 

Get full information on how Mormon V-Band Couplings 

for Mormon Catalog No. 40. For special applicotions, 
contact your local Mormon Field Engineer. 



trol of large forces arc incorporated into 
what is actiiallv a multi-purpose testing 
cics'icc and missile launcher. 

Its major function is to dctcmiiiie the 
limiting conditions under which a mis- 
sile can safely be launched from a mov- 
ing platform without interference from 
the platfonii. In this phase, factors to 
be studied include: crew safety; opcni- 
Hon of the launching mechanism; 
functioning of the missile’s powcrplanh, 
guidance controls under dynamic con- 
ditions. 

Simulator is designed to duplicate 
the periodic roll and pitch of a ship 
while simultaneously reproducing the 
heave motion- Four channels in pit 
wall guide the vertical movement. Im- 
portant requirement of the desicc is 
that it be capable of maintaining the 
motion despite massive changes in 
weight and force which occur as missile 
is launched. 

lire simulator, through electronic 
servomechanism equipment, can repro- 
duce actual ship motions taken from 
tape recordings made at sea. This per- 
mits operational studies to be made of 


Fatigue loads of 100 tons SOD times per minute can be applied to dc Harillaad Comet com- 
ponents by machine developed by dc Havilland with Swiss firm of Alfred I. Amsler &- Co. 
Machine has been in constant service lot four years proving components tor the jet train 
port. Machine is first of its type in Britain, ond drawings for it have been available to 

by ^pital Airlines, arc tested to sis times the cspccfcd life In commercial operation. Laler^ 
coiiqilcte fuscbge will be tested. 


many devices under contiolled and re- 
peatable conditions. 

A feature of the machine not related 
to its simulator function is the prosi- 
sion for a system to determine the 
dyn.imic thrust forces, 

Canada to Obtain 
Air Homing Torpedo 

Ottawa— Roy.il Canadian Ait Force 
and the Royal Can.idian Navy will this 
year be equipped svith ness air-to-watcr 
homing torpedo to meet the Russian 
submarine threat, according to a report 
released by the Canadian Department of 
National Defense at Ottau'.i in the 


Canadian House of Commons. 

Rcrort emphasizes that Canada must 
be able to defend itself against atomic- 
missiles launched from submarines lying 
oS its coasts. 

The report repeatedly returns to the 
development of Russia’s submarine fleet 
and the necessity of providing adequate 
anti-submarine defenses. It points out 
that "the developing ability of ships and 
submarines to launch guided missiles 
has been of concern to the Royal Ca- 
nadian Navy and RCAh' maritime com- 
mand. not from the user point of r iew. 
but in relation to the need for improv- 
ing and extending the range of our anti- 
submarine effectiveness.” 

Steps which the Canadians iiave 


Comet Component Fatigue Tests 
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NOW, Cherry Rivet 
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hikcn to counteract the submarine men- 
ace arc mentioned in the report, and 
include a four-ycar program of radar 
equipment inodemisation on na\’al 
ships, pioductimi of the new air-to- 
watcr homing torpedo, the new Argus 
CL.28 rcconnaisiiiicc aircraft (being 
built by Caiiadair Ltd., Montreal), a 
Canadian.dcs-elo|)cd ait nasigation and 
tactical control system known as AN- 
TAC installed on the Argus aircraft, 
ddivctv of the new aircraft carrier Bon- 
a\entutc nhich goes into sen-ice soon, 
and of Griimnian S2I'' Tracket anti-suh- 
marine aircraft (being built at tic Ilavil- 
laiid Aircraft. Ltd.. Toronto), and use 
of helicopters from frigates for sub- 
marine spotting. 

RC.M-' strength is gisen as 50.5d0 of- 
ficers and men at end of 1956. 

'lire report states tlrat the nine 
RCAl-' liomc defense squadrons will be 
tc-cqnippcd with CI'-lOO Mark V figlit- 
ers b\- tlic end of this vear. and fltal 
the CF-100 Mark Vi will soon be com- 
ing into scrs-icc. 

'I'liis new model of tlie twin-jet Avro 
.\irerjft of Canada, l.td.. Toronto, ali- 
wcathci fighter, will be fitted with after- 
humers. The aircraft will be equipped 
for niounting Sparrow air-to-air missiles, 
nhich are being purchased in the 
United States and will later be produced 
in Canada. 

Canada was to have added three more 
home defense interceptor squadrons to 
its stteneth, but in.stcad is training 560 
pilots of the West German Air Force 
on the Sabre fighter, of ss-hich Gctmany 
has bought 225 from Ciinadair. 

The W'est Gciinan training program 
is to take IS months, was started late 
in 1956. After that the three new 
RCAl-’ .squadrons will he formed for 
home defense. These squadrons may 
tlic-n. in 1959, be equipped n-ith the 
new A\ro CI'-105 .-\rrow supersonic 
dcifa-wing fighter now under dcselop- 
lucnt at Toronto. 

Australia Will Keep 
Own Aircraft Industry 

Melbourne— .Australian federal gov- 
ernment nil! preserse Australian air- 
craft manufacture. It will in.imifacture 
in Melbourne figliters built under 
•American licenses ssith American as- 

Australia is expected to import from 
U.S. large number of parts, perhaps 
inidalls’ cirgincs, and also jigs and ma- 
chinery. Arncrican experts also arc to 

Government is hopeful of developing 
as-iation export niiirkct to SK.ATO 
members. 

RAAF still insisting on F-104 as a 
figliter- .An Australian mission will ar- 
rive in the U.S. next month to finalize 
produc-tioii details. 
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For those "impossible” installations 

Cherry Research Offers 
The 3/32^' mONEL 
Hollow Pull-Thru Rivet 


Sandys Promises Slow 
Missile Changeover 

London— Briti'li Defense Minister 
Duncan Sandrs. in the face of a rising 
tide of criticism tliat Ire is roshing 
the ptoce.ss. empliasized that the sub- 
stitution of guided weapons fur manned 
figliters and V-bombers will be gradual, 
extending over a number of r-eat.s. 

■'Mr-cn then, there will still remain 
a v-cry wide variety of roles for which 
manned aircraft will still be needed." 
he told the House of Commons. Sandys 
said V-bombers and "further dce-clop- 
inents" of w-hich they arc capable will 
be liigliK- cffectirc for some s-eats to 

The Defense Minister wid more 
orders for Bristol Britannias arc in the 
offing to build a fleet of jet and turbo- 
|)rop transports to be utilrzed in air- 
lifting the Central Rt.scrsc force he en- 
sisaao.>. 

'The Britannia i.s a splendid air- 
craft, which is ideally suited for long 
di.stancc troop niovcmcnts." he re- 
ported. "’I'lie government attaclics 
great importance to the mobilits- of 
the Central Reserre and I assure the 
House that such further Britannias as 
may be necessary for this purpose will 
be ordered.” 

An opposition spokesman cliiuged 
that wliat the gos-ernment calls a "fleet” 
of Transport Command aircraft con- 
sists in fact of only a handful of Comets. 
Bc\-crlcys and Hastings. 

"The Bcr-ales’s range and life is 
scry- niucli open to question as com- 
pared with its American counterpart,” 
lie said. "But, e\-en so. tliey arc coming 
off the line so slowly that tlicy will 
not be very relcr-ant for a long time to 

lie suggested that the Ministry- of 
Supply turn work on the Bev-erlcy- 
over to some of tlie la^e contractors 
whose work is being cut back under 
the new program, 

"Is it not one of our problems that 
Blackburn is not really the sort of 
size of firm to do this in the time 
required?” lie asked, 

Tire opposition also cliargcd that 
tlie government was planning to cut 
back the V-bomber force long before- 
guided weapons such as the Thor 
could be available for Britain, llictc 
also were accusations that Britain was 
faltering in its various commitment.^ to 
NATO. 

Sandvs was also under attack out- 
side of Parliament for some of the 
changes he has proposed. The Socictv- 
of Britislr Aircraft Constructors raised 
tlic question w-hethcr the changeo\-et 
to guided weapons was being attempted 
too abruptly. 

Marshall of the RAF Sir John Sles-sot 
declared tliat Britain sliould wait until 


Available with either universal 
or 100’ countersunk head, the 
Cherry %s" Monel Hollow Pull- 
Thru Rivet has a high shear 
strength particularly adapted to 
fastening nut plates, gang chan- 
nel and honeycomb materials 
where extremely limited space 
makes use of solid rivets difficult. 
Damage to surrounding material 
in these difficult spots is elimin- 
ated with the pull-thru hollow 


rivet. Simplicity and speed of 
installation cut costs and s4ve 
weight. 

The new Monel Hollow 
Pull-Thru Cherry Rivet can be 
installed with all existing Cherry 
Rivet guns, including the G-25 
Hand Gun. 

For technical information 
write to Townsend Company, 
Cherry Rivet Division, P. 0. 
Box 2157-N, Santa Ana, Calif. 


CHERRY RIVET DIVISION 

g SANTA ANA, CALIFORNIA % 

Townsend Company 

M ESTABIISHED 1816 • NEW 'B^HTON, PA, ^ 
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EDISON 

WARNING 

SYSTEMS 

SOLVE 

OVERHEAT 

PROBLEMS 

IN 

AIRCRAFT 


Thousands of pilots end crewmen — millions 
of passengers — fly safer todoy under the 
protection of Edison's fire detection and 
overheot worning systems- 
Since World Wor II, Edison research learns 
hove pioneered In fire and overheot detection 
systems designed specifically for use in aircraft. 

In these exclusive designs, reliability is the 
most importont reauisite. Edison systems protect 
engines ond engine compartments from fire 
hozords; occessories from overheat caused by 
bearing trouble or overload; solve lemperolure 
problems in brake systems, landing gear 
wells, heating ducts and many more potentiol 
trouble spots, 

Todoy more than 10,000 aircraft fly safer, more 
efficiently under the protection of Edison 
overheat and fire warning systems. 
Write for literature on fire and temperature 


Thomas A. Edison 

INDUSTRIES 



an effective giouiid-to-air niissilo is 
reads for service before talking about 
tlie maimed figlitcr being obsolete, 
lie added; "TTic manned bomber svill, 
of course, be supplemented bv missiles, 
but I cannot Toreste the day when 
medium and light bombers cease to 
form an important part of the first 
line of Bomber Command, as well as 

Missiles For NATO 
Ease Europe Fear 

Paris— tlxpected U. S. announcement 
that three types of missiles— Honest 
John, Matador and Nike— will be in- 
clude in current U. S. Mutual Aid Pru- 
granr for NA'i’O countries Iras e.rscd 
strain put on NATO by British White 
Paper on defense. 

U. S. action, an outgrow tli of N.\TO 
Council meeting last December when 
Defense Sccrctarv' W'ilson promiwcl 
N.ATO nations U. S. missile aid. has 
quieted fears expressed by certain Euro- 
pean nations over British witlidrawal 
from central Europe. NA TO annoimcc- 
nicnt of U. S. action was carefully 
worded and made the point of saying 
that the missiles are being provided 
‘'with the wliolly defense purpose of 
|)rotccting military and pojsulation cen- 
ters and to deter and if need be to repel 
aggression." 

Honest John and Matador are 
gronnd-to-ground missiles and Nike is 
a ground-to-air missile. Whether NATO 
nations will get latest versions of these 
niis.silcs was not resealcd though in- 
fonned NATO quarters feel latest ver- 
sions would be supplied. 

Weapons will be isaid for out of 
Fiscal 1957 funds though dcliscrics 
probably will not begin until the follow- 

'"yATO annmmccnicnt also did not 
rcs'cal which NATO nations would get 
the missiles. Tire advanced ncipoiis 
have been "tcntatisciv ailocatcd to cer- 
tain NATO nations ba.scd upon the 
guidance of N.ATO military authori- 
ties. ’’ The U. S. N.ATO rcprc.scntativc 
has made it clear that these ailoc.itimis 
would remain tailativc ■'pending dis- 
cussions on measures nocess;iry to satis- 
factory absorption of the weapons in 
the recipient comrtrics’ forces." Nuclear 
tomponents for tire missiles are not in- 
solved. 

Few Germans Pass 
Physicals for Flight 

Bonn— Only 25% of the first 1,000 
German air force applicants were found 
|)iiy.sically fit as pilots, actorrling to a 
llamburg psvehoiogist. Dr. Stciningcr. 

He also reported tliat onK 56% of 
all Luftliansa applicairts tested during 
titc last two years were fit for flying. 



facts about 

that will help you solve 
your aircraft ducting problems 


What is Flexflyte? 

A lightweight, reinforced ducting 
made of a spring steel wire helix 
covered with coaled fiber glass or 
a cotton fabric and bound with a 
fiber glass cord. 

What are its appliealiens? 
Flexflyle is designed for use with 
ventilating, defrosting, de-icing 
and hydraulic systems. 

How flexible is Flexflyte? 

It will take tight turns at any 
point up to 180° without buck- 
ling. No elbows or fittings are 
required. 

What are its temperature 
ranges? 

From minus 120°F, to plus 650°F. 
What about Flexfiyte's 
resistance to abrasion? 

It is highly resistant to abrasion, 
especially when coated with FT- 
506 which has more than 200 
limes the abrasion resistance of 
any tubing of its type and weight. 

Is it flame resistant? 
Flexflyte has exceptionally high 
flame resistance and will not sup- 
port combustion. 



Whet pressures will Flexflyte 
handle? 

Internal working pressures up to 
70 psi and external working pres- 
sures up to 15 psig, depending 
on type. 

What about installation? 
Flexflyte is quickly, easily in- 
stalled around comers and equip- 
ment parts by means of metal 
clamps. It is also available with 
special enlarging or reducing 
ends, either cylindrical, rectan- 
gular Of polyhedral. 

Can Flexflyte be engineered 
for unusual applications? 
Yes, in many special shapes, fab- 
rics, coatings, connections, lengths 
and diameters. Our special Sili- 
cone Department, working with 
automated machinery, is prepared 
to meet any requirement for sili- 
cone ducting. 

How can I moke sure that Flex- 
flyte will solve my problems? 
Write us, outlining your require- 
ments, Our engineers will be glad 
to put their experience to work 
for you, Write Dept. 204. 

gmeerine Co. end Airiupply 


^icxibte Tubing 

CORPORATION 

GUILFORD. CONNECTICUT • LOS ANGELES 64, CALIFORNIA 
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with supersonic speed . . . 
and made possibie 
thru ELECTRONtC AUTOMATION 


A view of a typical operations room with an AN/CPA-37 system. This equip- 
ment receives target information from General Electric and other Air Defense 
Command radars. The AN/GPA-37 automatically solves the intercept problem, 
computes and transmits the necessary command information for automatic use 
by airborne weapons. 


Tigress Is Our Most- /rngoii^nt T^dud 

GENERAL A ELECTRIC 


Supersonic Peace Power that can efieclively meet and defend our nation 
against high speed aggressor weapons . . , this is the U. S. Air Force's 
capability and is made possible through the magic of Electronic Systems. These 
Electronic Systems must detect the aggressor at great distances and through 
lightning-fast electronic automation techniques alert our Air Defense Aircraft 
and then direct them to the oggressor for the kill — all in a matter of minutes. 

The U. S. Air Force ARDC’s Rome Air Development Center is continually 
developing such electronic automation equipment which will meet the require- 
ments of the Continental Air Defense Command in this supersonic age of 
nuclear weapons. A recent and most important development is the AN/GPA-37 
Automatic Ground Control of Interceptor Weajjons System. Tire AN/GPA-37 
is tailored for controlling the interception of high speed weapons and was 
achieved through the systems and engineering know-how of tlie HMEE" 
Department of General Electric. It represents lire close and effective coopera- 
tion that can exist between industry and the USAF to successfully meet the 
defense challenge that our nation faces. The General Electric AN/GPA-37 is 
the first operational Air Force Ground Control Intercept System utilizing 
electronic automation. 


Electronics engineers, write for brochure "Electronic 5ys<enij . , . Key to Our Na- 
tion’s Defense”, General Electric Company, HMEE° Dept. (20J, Syracuse, N. Y. 


N . 


HEAVY MILITARY ELECTRONIC 


EQUIPMENT DEPARTMENT 


SYRACUSE. 


Y. 



where DEPENDABILITY counts most- 


CONVAIR F-102A INTERCEPTOR 

depends upon .... 



IKKERS. 

SMALL. LIGHT WEIGHT. 

EFFICIENT HYDRAULIC EQUIPMENT 









MINISTRATIVE . 


:ther supersonic strahaspheric interceptor depends 
following importont functions: 
iecondary hydraulic systeins 
operated emergency hydraulic system 
:lectrical system 

selected by Convair for their outstanding 
onal advantages they offer in superior performonce. 

ps pace with aircroft development. The 
> heat rejection and highest overall effi- 
e and light weight. For fcrther Information, 
letins A-5200-D and A-5209. 
VICKERS INCORPORATED 
oivjsiow or s»£«»r >ano cO»ros.*r(ow 

MKEERINC CENTER I El SECUNPO DIVISION • Engln.srlng, Sail 


e components shown h 
mdability and the oddi 


C-E 19 2 1 



NEW A. C. MOTOR LINE 
GIVES YOU 10= 
STANDARD VARIATIONS 


Remote Package for 
Accessories Favored 

Grouping aircraft and engine ac- 
cessories in a remotely located package 
Is a trend for Iiigh NIacli nuniocr en- 
gines installed on large (500,000 lb.), 
multi-engine aircraft. This concept will 
.illow the powcrplant to perform most 
efficiently its prime function— propul- 

This is the opinion expressed by 
I D. Delano, Aircraft Gas Turbine 
Division, General Electric Co. He 
.idded that in the future "this concept 
inav be extended to liase one Centrally 
located accessory grouping performing 
.iccessory functions for several engines 
and driien by one of the more ad- 
iiinced types of transmissions." 

Delano suggests pulling all aircraft 
and engine accessories on the power- 
plant, packaging them, and stowing 
them in the wing directly above the 
jxid support strut. 

Accessory dri\e would tun from a 
single power takeoff on the top of the 
engine, vertically up through the strut, 
to the package. 

Wing 1 5 in. thick would be suffi- 
ciently deep to accoinmoclatc the acces- 
sory package, according to Delano- 
Ihis should not be difficult to achieve 
in a 500,000 lb. plane. 

He cites these advantages which 
obtain from locating accessories re- 

• Weight reduction due to lighter strut 
con.struction resulting from removal of 
.ibout 1,000 lb. of s’arious accessories 
from each pod and deletion of insula- 
tion. Appro.ximately 80 lb. per engine 
is saved. 

• Drag reduction due to cutting frontal 
area by about 1.9 sq. ft. per pod will 
give a significant saving in fuel con- 
sumed. 

• Maintenance will be simpliEcd be- 
cause engine will already be stripped 
of accessories. Engine changes will be 
fewer because some are due to accessory 
failures, Engine disassembly will be 
easier since a lot of interfering lifts 
.ind components will have been elimi- 
nated. 

Accessories will be readily accessible 
from above and below in their wing 

• Production of engines will be sim- 
plified since different models of the 
same engine will not have to be pro- 
duced to provide for various accessory 
jxjd locations. Only a single power 
takeoff is required. 

• la^istics U'ill be similarly simplified 
by standardizing on a single model of 
an engine, 

• Fire hazard is reduced because many 
possible sources of leakage or rupture 
of lines carrying combustible fluid' 
are greatly reduced. 


From Globe you can get fast delivery 
of complete miniature power systems 
designed around new FC motors— 115 
or 200 V.A.C., 60 or 400 eycles-indue- 
tion, hysteresis, or dual speed rotors, 
wound 3 phase, 2 pole or 4 pole; 2 
phase, 2 pole or 6 pole; single phase 
with a matched capacitor. Units are de- 
signed to meet MIL specs; operating 
characteristics and configuration can be 

Package can Include integral gear- 
ing, either planetary or spur. Choose 
from 102 standard ratios from 4:1 to 
3,000,000:1. Choose from 406 stand- 



ard speeds. Gear units range in length 
from 1.043“ to 1.953". WRITE FOR FC 
BULLETINS. 

Globe's small AC motor packages are 
built around units 1.07" dia., 1.25" dia., 
and the newest 1.675" dia. x 2.250" 
long. Standard modifications In type, 
winding, gearing, and performance offer 
you millions of combinations at reason- 
able cost. Globe also makes D.C. gov- 
erned and gear reduced motors, servo 
motors, actuators, timers, generators, gy- 
ros, blowers, fans, and control systems. 
GLOBE INDUSTRIES, INC. 

Dayton 4, Ohio 
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SELL PILOTS . . . 

WITH AN ADVERTISEMENT IN THE 
25TH ANNUAL AVIATION WEEK 


AIRPORT AND BUSINESS FLYING DIRECTORY 

Publishing Date: June 1957 


LATEST RESEARCH SHOWS WHY THE AIRPORT DIRECTORY WORKS FOR YOU 

1. Most all of a representative cross-section sample of 
over 8,000 pilots using the Airport Directory considered 
it a valuable flying tool in their yearly operations. 

2. The Airport Directory is used by pilots on the average of 
once a month, according to research, for pre-flight planning 
and enroute reference as a locator of proper maintenance 
service, fuel, overnight accommodations, food and airport 
facilities, Fact is . . . the Directory is used often by pilots 
to obtain needed flying information. 

3. LOW RATES TOGETHER WITH HIGH FREQUENCY OF 
EXPOSURE ASSURE YOU HIGH ADVERTISING VALUE 
AT LOW COST. 


ADVERTISE IN A BOOK PILOTS USE! 



GET THE FACTS NOW! 


AVION ICS 



Flush Discharger Cuts Corona Static 


By Phillip ]. Klass 


New Yotk— New type of fliish- 
iiiounted aircraft corona disclurgci 
which reportedly eliminates or greatly 
reduces precipitation static in airborne 
rcccis'crs was rescaled here In Dr. 
Robert L. Tanner of Stanford Research 
Institute during the recent Institute 
of Radio Engineers conveirtion. 

The new .static disclnirger employs an 
entirely new jirinciplc. Tanner re- 
ported. which can proridc better than 
?5 db. of de-coupling between corona 
discharge and aircraft rccciscrs. based 
on bboraton- tesb. Tire new technique 
has been tested in wind timncls hut 
not in aircraft to rbte. 'Ilic program 
was sponsored by the Air Force. 

Flush Mounted 


1110 dischatgor can be flush-mounted 
on tlic trailing edge of a wing or tail 
surface, e:<ccpt for tiny discharge points 
resembling miniature lightning rods 
which protrude slightly abosc and be- 
low at one to two inch inter\-als. 

lire discharger is constructed by sub- 
stituting a fiberglass matcrbl for scs eral 
inches of the wing's trailing edge, then 
capping the insulating materia! ss’ith 
its own metal trailing edge to which 
arc attached the tiny metal dischargers. 
(Sec sketch above.) To |Jrmidc a di.s- 
charge path from the airframe to these 
miniature discharge points, either a 
slightly conducting Fibrcglas is used or 
non-conducting Fibrcglas is coated with 
a liigh-rcsislanec (slightly conducting) 

A major source of precipitation 


static, and the one which the new 
technique is designed to counter, is the 
electric charge built up on an airframe 
when it strikes ice crystals or snow, 
'llic charge builds ii|) until .snflicient 
to di.scliarge to the atntosphcrc, then 
re-charges and discha^es. The noise 
produced by the discliargc couples into 
tlic radio recciscr antenna to produce 
the well-known prcci|)itation static. 
Rate at which charge builds up. and 
discluirges, increases «ith airplane speed 

Wiek Problems 

For some years the familiar wick, at- 
tached to aircraft nang tips, has been 
used as a precipitation static discharger. 
But as aircraft speeds increase it be- 
comes more difficult to keep the wicks 


from shredding to pieces, requiting fre- 
quent replacement. Hie wicks also ate 
a source of actodvnamic drag. Another 
disadsantage of the wick discharger, ac- 
cording to Tanner, is that its current 
discharge capacity is scsercly limited 
by ionic space-charge shielding. VTicn 
maintained in proper condition, a wick 
discharger can handle about 125 micro- 
amps pet unit. Tanner said- 
Larger Capacity 

Bv contrast, the new flush-mounted 
discharger has a capacity of 200-500 
microamps per linear foot and total ca- 
p.icify can be increased by extending 
the length of the discharger, Tanner 
reported. 

,\n installation occupying a total 
loigtli of 25-50 feet, distributed ptop- 
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CLIFTON PRECISION PRODUCTS CO. INC. f f Clifton Heights, Pa. 
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criy among tlic main aiifoil surfaces, 
ilioulcl lia\e sufficient capacity to dis- 
cliarge a large aircraft. Tanner believes. 
Theory of Operation 

Tanner said the new tcclinique re- 
sulted from basic studies into the 
nature of the negative point corona dis- 
charges, the source of radio noise, and 
tlic mechanism by which tliis disturb- 
ance is coupled into the radio rcccher 

'Ihcse studies showed that unfor- 
tunately there was sery good radio fre- 
quency coupling between airframe and 
radio antenna at the same places on 
the airframe fwing, tail extremities) 
that corona usualh- occurs. (See sketch, 
page 73. left). Tliis means that there is 
an excellent medium for transferring 
corona discharge noise into the an- 

If. however, the trailing edge is elcc- 
/ tricnliy isolated from the rest of tlic tail 
or wing there are hvo positions on the 
isolated section where the coupling, 
or RF field, is zero. (Sec sketch, page 
73. tight). 

If the corona dischaige can be made 
to occur at these points of zero RI’ 
coupling, little or no energv’ will be 
transferr^ to the antenna to produce 
precipitation static in the receiver. Tan- 
ner told the IRE, 

De-Coupled Dischargers 

The tiny static dischargers therefore 
ate mounted along this line of inini- 
muin RF coupling, a position that can 
be determined by elcctrolvtic tank field 
mapping techniques. Tanner indicated. 

Ilowcser, tlie trailing edge cannot be 
completely isolated from the airframe 
inasmuch as the accumulated charge 
must have an electrical patli back to 
the dischargers. This is accomplished 
by using a slightly conducting Fibrcglas 
or one coated with a resistance film to 


produce a distributed resistance, if tlic 
resistance i.s sufficiently liigli compared 
to tlic reactance represented by tlic ca- 
pacitance between the isolated con- 
ductor and main section, the former 
will appear to be electrically isolated 
so far as the RF field is concerned, yet 
will permit passage of flic airframe 
charge. Tanner said. 

To assure that discliarge will take 
place at the desired points, the trailing 
edge of the wing must have a radius of 
curvature that is substantially greater 
than that of the discharge points. Tan- 
ner cautioned. 

Rcprescntatii’c of a major aircraft 
company who attended tlic IRE ses- 
sion later told .Avi.stiqv Week that 
tlic nciv static discharger looks promis- 
ing. Ilowcs'cr, lie added fliat its use 
on liigh-speed aircraft might be limited 
bs the lack of plastic isolating materials 
iiith high structural strength at de- 
lated teiiqieraturcs. 

Avionics Conference 
Tries Experiment 

novel experiment in conducting 
technical symposiums will be tried at 
Ihc Conference on Aeronautical Elec- 
tronics to be held in Davton. Ohio, 
May 13-15. 

Instead of the customary 20 minutes 
.illotted for delivery of cacli paper, 
speakers have been asked to limit their 
talks to a 10-minute resume which will 
be followed by 10 minutes of questions 
and discussion from tlic floor. Copies 
at the technical papers will be dis- 
tributed at the beginning of the con- 
ference so that speakers can devote 
their time to highlights rather than de- 
tails. 

Feature attraction of the conference 
will be a panel forum on the subject: 
"Wanted-Now Ideas in Airborne Elec- 
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NEW PROVEN COURSE AND DISTANCE COMPUTING SYSTEM 
SOLVES YOUR NAVIGATION PROBLEM -f/Co’i AS/V-7 


The flighf-fesfed ASN-7 answers every navigational question the pilot can 
ask- Self-contained, automatic, this dead reckoning system is revolutionizing 
aerial navigation. In operation, the pilot sets in the latitude and longitude of 
his take-off point and of his destination, and the system guides him in — 
regardless of how his course changes, regardless of distance, and without 
aii-ground or ground-air communication. Alternate destinations can be 
inserted and stored. 


This FICe system can be installed in any aircraft— from jet ffghters to tankers, 
bombers, transports and airliners. And it is in production nowl It is smaller 
in size and lighter in weight than atiy comparable navigation system now 
in existence, and offers extreme accuracy. The ASN-7 features automatic 
variation and can be supplied with ijolar capabilities, automatic fix correc- 
tion, and automatic drift and ground speed. For additional informatiou, 
write to Airborne Equipment Department, Ford Instmment Co., on your 
letterlicad. 




FORD INSTRUMENT CO. 


DIVISION OF SPERRY RAND CORPORATION 
Bever?y HillsrCalif* ' ^ ® ' ' 




COMPUTER CONTROl feeds wind, 


IKSIIUHEHT I 


Ironies.’’ I’anel members will include; 
Dr. George L. Haller, general manager 
of General Electric’s Defense Elec- 
tronics division. Professor John E. 
Arnold of Massachusetts Institute of 
Technology, Lt. General T. S. Power, 
Commander of the USAF's Air Re- 
search and Development Command, 
H. L. Hoffman, president of Hoffman 
Electronics Corp., Dr. Bertram D. 
Thomas, director of the Battellc 
Memorial Institute, and Rear Admiral 
Rawson E, Bennett, Chief of the Office 
of Naval Research. 

Some of the 85 technical papers 
slated for presentation at the conference 
include: 

• Vacuum Tubes for 500C Envelope 
Tem]>craturc and High Vibration Ap- 
plications. by John W. Wyman of Ben- 
dix Aviation, 

• Ihe Amplitron, A New Type 
Microrvavc Amplifier Tube for High- 
Power, Broad-Band Equipment Appli- 
cations, by William t. Brown. Ray- 
theon Manufacturing Co. 

• Inertial Navigation Pcrfonnancc 
Characteristics, by Robert W. Wedan 
of Minncapolis-Honeywell. 

• An Aiibome Atomic Frequency 
Standard, by J. J. Bagnall and J- H. 
Holloway, National Co. 

• Some -Aspects of Digital Transmis- 
sion of Data, by Siegfried Reiger, Air 
Force Cambridge Research Center. 

• Iiitegration of Crew and Equip- 
ment Cmling in Supersonic Bomber 
Design, by A. E. Hitsman, Boeing Air- 
plane Co. 

• Operational Requirements for Data 
Link, Milton W. .Antold, Air Trans- 
port Assn. 

The latter is one of six papers to be 
given in a session devoted to Air 
Safety. Jerome Lederer of the Flight 
Safety Foundation also will speak on 
The 'Challenge of Air Safety. 

NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Moated rate gyro, available for maxi- 
mum rates of 6 to 400 deg./sec., has 
undamped natural frequency of 19 to 
65 cps., depending upon maximum rate. 
Damping ratio is 0.7. Motor operates 
from 115 v., three-phase 400 cps. power. 
Unit is available with a.c. inductive or 
potentiometer pick-off. Norden-Ketay 
Corp., Commerce Road, Stamford, 

• BWircctional stepping motor, pro- 
vides ten 36-degtee steps, or other values 
if required, with angular accuracy to 
within i degree. Maximum pulse rate 
is 60 per second. Torque is 5 in.-oz. 
in unit measuring li dia. x H long, 
with higher torques available in larger 



ARO 

/or advanced know-how in 

CRYOGENIC 

EQUIPMENT 


Aro is proud to announce completion of a 
new Cryogenics CIcntcr ... to meet the 
challcnRc of “cfilins unlimited” for appli- 
cations offow temperature equipment and 
accessories. With this new technical head- 
quarters anti plant. .Aro provides out- 
standing modern facilities for work in 
Cryogenic Equipment for missile and air- 
frame ap|>lications- 

• ITiorouehly trained engineers and 
physicists in Cryogenics- 

• Fuliy equipped lalwraiory facilities 
for low temperature development and 

• Unlimited manufacturing facilities to 
produce products on schedule and in 
quantities. 

• Trained field engineers for liaison 
work between customer and factory. 

Aio has proved its ieadeiship in the. field 
of Cryogenics. Let us help solve your 
Cryogenic Equipment probiems. \Vritc, 


THE ARO EQUIPMENT CORPORATION 



Pioneers in Crjogenie Equipment 
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ROTARY 
ACTUATORS 

byHOUDAILLE 

...SAVE WEIGHT 


...SAVE SPACE 


. . . SAVE DESIGN TIME 


Compact, li(fht\veij{ht /Wr/n- actuators Iw Hotidaille 
will lit envelopes too small for conventional 
types. ..for hinge-line mounting u ith //i/rc/ rotary 
torque output, without mechanical conversion. 
They eliminate imclesirahle backlash and 
the most simpliticd actuating system. 


OUTSTANDING FEATURES OF 
HOUDAILLE ROTARY ACTUATORS INCLUDE: 


A IRFRAM E applications unlimited 

I ...wherever rotary motion is required 

• Ser\M-actuators and serx'o-boosters • Dive brake operatiiHi 

• Control surface and flap actualii>n • l.andina sear retraction 

• Radar antenna scanninj • Opening and dosing of doors and hate 

• Nose wheel steering • Wing and fin folding 

HOUDAILLE ENGINEERS are ft 
mfer /A.vry rt^uiremenA fer pnmpi tillntlkn ft jpsr umiIs, -wr/ft OcpI. AH . 

'HOUDAILLE INDUSTRIES, INC. 

BUFFALO HYDRAULICS DIVISION 
537 East Delavan Avenue • Buffalo 11, N. Y. 



size units. Xemeth, Inc., 2223 So. Car. 
indina Ave., Los Angeles 64, Calif. 

• Cetainic 250.«att tetrodes. Types 
4CX250K and 4CX250M for UIIF 



service, employ concentric terminals. 
The former type comes with 26.5-volt 
filament; tlie latter with fi.volt filament. 
For application data, write Eitel-McCul- 
lough. Inc., Application Engineering 
Dept., San Bruno, Calif. 

• Sub miniature rectilinear potentiom. 
eter. Model RP02-0401-1. measures 1.4 
X 0.56 X 1.13 in., weighs 1 oz., provides 
mechanical travel of 0.75 in. and has 
two independent center-tapped resist- 



ance elements. Each has resistance of 
1,000 ohms, with linearity of 0.75%. 
resolution of 0.0002 and rating of I 


Humphrey Inc., 2805 Canon St., 
San Diego 6, Calif. 

• Miniature thermal time-delay relay, 
reportedly experiences no resonance to 
500 cps. and has virtually no contact 
chatter up to 1,500 cps. at 10 G’s, ac- 
cording to manufacturer. Unit operates 
over temperature range of — 65C to 
85C, has contacts rated for I amp at 
28 v.d.c. or 3 amps at 115 v.a.c. 
Seated height of relay is 2 in., diam- 
eter } in., and weight 1 oz. Thomas A. 
Edison Industries, Instrument Div., 
West Orange, N. j. 



QPLT 


-means that each piece of Leland 
Airborne Equipment — to meet your design 
requirement — must pass our own 
“Qualification Product Laboratory Test’’. 


■ It gives you the assurance that Leland 
airborne equipment is designed to surpass 
Airframe, Missile,and/or Military specifications, 
and tlien is tested to be sure it does. 


■ ''QPLT" is a symbol of Leland quality . . . 
the reason why Leland is your best source 
for “qualified" Aircraft Products. 


Visit us at leignd Aircraft Products Booth Number 2, 
at the AIEE District Meeting & Exhibition, 

May 7-9, Dayton. 



THE ISLAND ELECTRIC COMPANY 

Do/fen I, Ohio 

Dhiiran at AMfUICAN MACHINE t FOUNDRY COMPANY 
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THESE AIRLINES INSISTED ON THE 






:hin6TON, 





WORLD’S FINEST-^^^ii^W 


IFS 





ERNATIONAU C. . 



CAPABILITIES . . . Manpower, Tools and Experience 




No other ground support unit offers the complete flexibility 
and "fast starting" action of the Becchcraft MA-3 Multi-Purpose 
Vehicle, nosv entering service with the U. S. Air Force. 

The MA-3 has 12.500 pounds draw-bar pull for towing aircraft, 
which can be increased by adding to its gross weight. It has re- 
ciprocating and gas turbine power plants, an air cycle type air- 
conditioner of 1 5-ton capacity, high pressure air compressor with 
capacity of 15 CFM of free air at pressures up to 5500 PSI. The 
vehicle can travel at 45 mph. maneuvers easily, has four-wheel 
power steering, four-wheel drive and four-speed torque con- 
verter transmission (four speeds forward and two reverse). 

The MA-3 provides 28 Kilowatts direct current from two self- 
cooled 500 ampere 28-volt generators; features split and single 
bus; has three-phase alternating current 60 KVA-45 KW; and a 
self-cooled alternator, precisely controlled frequency 400 CPS. 

Unexcelled in-the-field service by thousands of Becchcraft 
ground power units and a world-wide service organization add 
to the advantages of this truly exceptional unit. 



BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, U. S. A. 


A MESSAGE TO AMERICAN INDUSTRY 


ONE OF A SERIES 


Can We Afford 
a $71.8 Billion Budget? 


The budget siihmitted to Congress by Piesi- 
deiil Eisenhower for the year hegiimiiig July 1 
proposes federal spending of S71.8 hillion. In 
onlv four years, three during World War II and 
one dining the Koiean War, has the govern- 
ment spent more. Under the propo.<ed budget 
the government expects to collect .?73.G billion, 
mostly tliroiigii individual and corporation in- 

The principal reason for the size of the budget 
and for ibis year’s increase is an expanding 
defense program. About 60% of all budget ex- 
pendiliites in the coming fiscal year will be for 
national security programs. Moreover, tliis area 
accounts lor about 90U of the proposed in- 
crease in federal spending. In addition, as the 
chart shows, iljere are large expeiulilures pro- 
posed for purposes other than defense. 

Continued liiidgets of tliis size, some contend, 
will lead to inflation and wreck our economy. 
It lias lieen suggested that tliey niiglit lead to 
“a depression that will curl your hair.” Yet 
many insist that the liiidget, large as it is, still 
is inadequate in many respects — for defense, 
schools, agriculture, small liusiness. health, re- 
search, indeed, for almost every activily in 
which the government has liecome involved. 

Is If Really Too Big? 

Actually, the pi-oposed budget would 
place no greater Imrdeii on llie economy 
than any budget in the lust six years, be- 
cause our economy has heen growing. Fed- 
eral spending per capita under the jiroposed 

tTAese fgures refer la ihe regular federal budget and do not 
incliule operations of trust funds, primarily for social security 
programs and the new federal aid program for highways, 
whiek are jinanceii by special luxes. 


budget will be about S416, or SIO more than 
tliis year; but our per capita income rose almost 
.$80 last year. And, because of our increasing 
population, next year’s expenditures will, in 
fact, amount to less per capita than in 1954 
when federal spending was $4 billion lower. 

Another way of measiiring the burden of gov- 
ernment expenditures on the economy is to com- 
pare the purchases of goods and services of all 
ijianeiies of government — federal, state and 
local — with the total output of the nation. The 
share of our national product taken by govern- 
ment this year will lie about the same as in the 
past two years and, furthermore, about the same 
as tlie .average for the past 28 years. 

By tlie standard of any recent year, the budget 
is williin the means of the American economy. 
In this sense, we can “afford" it. But the pros- 


FEDERAL BUDGET EXPENDITURES 


$68.9 BILLION 




NATIONAL 

SECURITY 



PROGRAMS 
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pect of steadily increasing budgets, requiring 
20% or more of our national income, introduces 
another tlireat. 

The Real Threat 

Large and rising budgets that do not balance 
goveminent spending with higher tux collections 
clearly would be inflationary and would destroy 
the value of the savings and income of all who 
lagged in the race with climbing prices. But 
serious dangers will still exist even if our budget 
continues to be balanced, as this year’s is. 

# Budgets tliat require a large lake in 
taxes eat up the savings required to rmanee 
private iiidiisiry. What the taxpayers must 
give the government they cannot save. This de- 
prives private industry of the savings and re- 
sources needed to expand and modernize pro- 
ducing facilities. 

• High lax rales also undermine the in- 
centive to save and invest in normal Imsi- 
iiess enterprises by taking such a large 
share of any income gained. Taxes on cor- 
poration income 3iow lake -52% of all income 
over 825,000. And taxes on individual incomes 
can take as much as 90'T of earnings that re- 
main after this 52% bile. 

V High taxes encourage, on the part of 
both individuals and corporations, the 
search for “gimmicks” and special treat- 
ment. As a leading character in Cuineron 
Hawley’s novel Exec.uiive Suite obseived : “'Fo 
a far greater degree than most people realize, 
income lax has become a primary governing 
factor ill corporation manugeinent.” Indeed, it 
is only because of the mnnerous gimmicks and 
special provisions now available that high lax 
rales have not already inflicted greater damage 
to economic incentives. 

Tiiese dangers comprise the real threat of 
large and rising federal budgets. It is a threat 
to continued growth of our economy, and it is 
no less a threat nicrcly because the budget is 
technically in balance. 

What Should Be Done? 

In attempting to hold government spending 
within reasonable bounds, we should not hold 
back on needed civilian programs. The heavy 


demands now being urged at all levels of gov- 
ernment for roads and schools, for itistance, are 
largely the result of failure to keep pace with 
the growth of the country. Furlliennore, we 
cannot cut provisions for national security below 
the minimum level of safety. And imbappily, 
defense in the rocket and missile age is fan- 
tastically and ever increasingly expensive. 

What we can do is enforce some financial 
discipline on our military leaders, and bold 
down our defense expenditures by making sure 
their demands are justified and by requiring 
eOicieiicy. In the civilian programs, though some 
need to be increased to serve a growing economy, 
we can eliminate llie outright waste. 

A More Difficult Job 

We must also do something far more difficult, 
ami that is to reduce federal programs of aid to 
special groups at the expense of all the tax- 
payers. Tlie new budget calls for over $5 billion 
for veterans, and another 85 billion for farmers. 
A number of industries and areas stand to 
receive aid in large amounts bused less on 
necessity than on political pressure. These 
demands for increased aid, year after year, 
must be resisted if we are to hax’e any hope 
of stopping a relentless rise in our budget. 

Then, as our national income increases, we 
can look forward to reducing tax rates and pro- 
viditig greater incentives for the private sector 
of the economy. Only in this way — by keep- 
ing government spending in line with 
ecoiioiiiic growth — can we prevent our 
federal budget from being a crippling 
burden. 


This message is one oj a series 'prepared by the 
McGmic-HUl Department of Economics to help 
increase public knowledge and understanding 
oj important nation-wide developments. Per- 
mission is freely extended to neivspapers, 
groups or individuals to quote or reprint all 
or parts oj the text. 

PRESIDENT 

MceRAW-HILL PUBLISHING COMPANY, INC. 


84 



A Proven ]el 

The only jet transport with more than 1,000 flight hours. Plus 1,875 hours wind 
tunnel time on six models, induding high speed compressibility tests at Cornell 
Aeronautical Laboratory, as well as water tank skin stress and cyclic fatigue tests on 


A High-Speed Jet 
47S-S10 mph cruising 

2.000 fpm climb 

6.000 fpm descent, with passenger comfort 
A Comfortable Jet 

Jet exhaust is behind — not alongside passengers, resulting in the most silent aircraft 
cabin of all times. Vibration non-exisiem. Cruising altitude up to 40,000 is above 
weather. Stability is excellent. Passengers enjoy complete quiet and relaxation. 

An Ecotwmical Jet 

Capacity; 64-80 passengers or 19,840 pounds payload- Lowest seat mile cost of any 
aiTCraft nou flying or under ronstnic/ion. Operates from any airport handling 
4-enginc piston planes. Uses minimum ground facilities; no portable steps required- 
inspection and ramp loading at arm level. Permits simultaneous ground operations: 
passenger loading, rear steps - . . freight loading, belly and forward compartments . - . 
refueling, under wings . . . engine inspection, aft pods. 

An Available Jet 

Flight tested for two years . . . now tooled for current production and deliveries 
in 1958 and 1959. 




The Caravelle is not just a plane on paper. 

Prototypes have been in flight test, and in scheduled cargo use, for 
two years. Several years before, design work began and a program 
of exhaustive laboratory tests was started, covering components, 
sub-assemblies and two complete airframes. 

Now, the Caravelle is ready for full use. is in full production. 
Price: approximately $1,950,000 for 1958-59 deliveries. 


CRUISING SPEED 

475-510 MPH 

• 

MAXIMUM RANGE WITH 64 PASSENGERS 
2200 STATUTE MILES 


MEEIUR 




From Sud Aviation has come a masterpiece of. aeronautical engi- 
neering ... a twin-jet aircraft designed to meet the most exacting 
specifications of any carrier ... a plane that brings jet speed and 
jet comfort to all cities large enough for trunk line service. 

It is faster than any competing plane in the medium range. 
It is the quietest. And, by all airline accounting methods includ- 
ing the ATA formula, it is the most economical. 


JET SPEED . . . for all the nation 



Advanced 



Design 


Afl-Mounted Pods - 2 Rolls-Royce Avon RA 29 
(iirbojels in rear-mounted nacelles permit a pertectly 
dean wing, structurally sound and aerodynamically pure — 
providing a unique combination of high cruising speed 
and short take-off and landing distances- 


Higli Engine Pods, 9 feet above ground. Servicing 
personnel can approach the Caravelle while engines are 
running. Foreign objects or slush cannot be sticked from 
runways or aprons. The axes of the jet converge almost at 
the center of gravity — so that even sudden variations of 
power on one or two engines create no significant 
yawing or pitching. 


Flexible Interior Arrangement with mobile partitions is 
permitted by cylindrical unobstructed fuselage and by two 
entrances — a front door, of either conventional or cargo 
size, and the rear door with a hydraulic built-in ramp. 


Low Floor Level, only 7 feet high, made possible by the 
high-mounted pods — allows quick and easy loading, 
unloading and servicing. Landing gear is short, compact 
and simple — it has been pm through 60,000 simulated 
maneuvers. 


Simplicity — an irreplaceable factor ol safety and economy. 
Simplicity of the intrinsic design and handling characteristics 
of the jet engine, simplicity of the special twin-engine 
configuration that makes dying on one engine with the 
Caravelle safer than flying on three with a conventional 
four-engine aircraft. 



of 94,800 pounds. 


The Caravelle can use any airport in the United States 
that handles four-engined aircraft today. It more than 
meets all rcquireinenls for performance with one engine 
inoperative, for the Caravelle can rn*e nff from a standing 


start with only one engine running. Take off run in one 
eiigine-siandiiiE start tests was under 6300 feet. Short take- 
off run, plus high rate of climb, permits fast climb-out' 
technique from airports with noise zone problems. 


Eight 




The aircraft of tomorrow for the runways of today 



ICBM Clouds Future of Open Skies Plan 


By Robert Cuslimau 

Aerial photo-reconiiaissancc disarma- 
nrent inspections as proposed by Presi- 
dent Eisenhower in his Open Skies 
formula will face a serious technological 
set-biick if delajetl until after the adsent 
of the operational ICBM. 

Tliis warning has come from both ad- 
visors to the President and from photo 
reconnaissance experts before the Senate 
Subcommittee on Disiirmamenf. 

"With underground (ICBM) missile 
installations the problem of search may 
well become analogous to the location 
of manhole covers, camouflaged at that,” 
one expert said- 

Thetc have been indications lately 
that disarmament talfc.s with Russia 
have been making progress and that 
some fonn of agreement ma\' be at 
hand— possiblv a limited Open Skies. 

Some U. S. manufacturers previously 
held the opinion that ICBM launching 
sites would be \crv difficult to conceal. 
T he main reason behind this view was 
the difficulty in dissi|)ating bla.st and 
keeping back pressure low in an under- 
ground installation during firing. 

Recent work, however, has markedly 
improsed venting systems and launch- 
ing techniques and tlicsc same manu- 
facturers now consider underground 
launching to be feasible. 

Harold Stassen, presidential advisor 
on disarmament, has said, "The heart 
of the (Open Skies) proposal is un- 
restricted but monitored, reciprocal 
aerial inspection, by visual, photo- 
graphic and electronic means.’' Elec- 
tronic could refer to cither radar or 
infrared. 

Designing techniques for aerial iii- 
.spcction is the responsibility of an eight 
man White Ilonse task force headed bv 
Gen. James II. Doolittle. The task 
force has given no indication of its 
progress, but otliers in the photo re- 
connaissance field have made pro])osals. 

A plan to aerial man the U. S. S. R. in 
5-6 days was described to Avutiom 
W'kek bv Brig. Gen. George ^V. God- 
dard. USAb’ (Ret.), mm’ with the 
photographic section of Bulova W'ateh 
Co.'s Research and Development Labo- 
ratories, Woodsidc, N. Y. 

Goddard proposed that dO RB-52s 
be used to fly abreast in a line 25 mi. 
apart to map 1,000 mi. wide swatches 
of Russia. Coverage would overlap for 
later orientation, lire B-52s would fly 
Xorth-Smith and work their dailv strips 
West to East so that they could follow 
good Mcatlicr with high pressure cells. 

Map shows the five or six sections 
which would be covered l)v such a flight. 
The RB-52s would fly at '40.000-45,000 
ft. Three 74 deg. angle cameras, ar- 


ranged trimetrogon fashion, would cover 
horizon to liorizon. As tlie head-on 
sketch of the reconnaissance fonnation 
sliows (p. 96), outer cameras would over- 
lap the corrcs|)oiidiiig areas covered by 
llic neighboring plane and also take in 
llic liorizon as an orientation check 
against tlic accuracy of the gyro-camera 
mumit. 

Using precise navigational aids (per- 
haps eventually demanding new tccli- 
m'ques and special puqwsc ground 
beacons), the RB-52s could proceed on 
autopilot, timing cos’crage so tliat c-ach 
sliot would fit into tlic overall mosaic 
with a minimum of adjustment. 

In addition to stand-by camera groups 
in the active aircraft, at least 20 more 
RB-52s would have to fly with the for- 
mation to replace malfuiKtinning air- 


craft so no gaps would occur in the 
mosaic. 

I’'irst pass over U.S.S.R. would clieck 
accuracy of charts and military blue- 
prints. Areas of "actiiitv” would be 
located and as a result a tighter plan of 
operation for succeeding flights and 
dispatch of ground inspectors could be 
formulated. 

According to Stassen. the B-52s 
might carry a U.S.S.R. liaison officer 
aboard. Also, they might use Russian 
airfields. However, the B-52 (or the 
B-36, M’hicli a member of Senator 
Symington’s staff lias suggested lie u.scd 
to conserve SAC strcngtli), uith refuel- 
ing. could operate entirely from our 

The irregular Soviet outlines and the 
noii-parallcI geodetic shapes of tlic 
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Speed Stainless Tube Assembly 
with Prefabricated Brazing Rings 

Nicrobraz, the stainless steel brazing alloy, is now available 
as prefabricated brazing rings- They’ll speed the fabrication 
and increase the quality of all stai n less steel tubular assem- 
blies. Ring sizes and alloy grades to suit your needs. Write 
for complete mformation today. 

STAINLESS PROCESSING DIVISION 

WALL COLMONOY CORPORATION 


narco 


narco 



90 or 360 

CHANNEL TRANSMITTER 


90 or 560 
CHANNEL RECEIVER 
CRYSTAL CONTROLLED 
MEETS CAA TSO 
FOR AIRLINE USE 

narco 

NATIONAL AERONAUTICAL CORF. 
Fori Washington, Pa. 


MW/ 

PYG MY 
CONNECTORS 

SAVE WEIGHT! SAVE SPACE! 

Sat tf Iki teriii; 

32 ceiticl PCOGl-ll 323 

IS I/S THL REI3HT Of 3I03L32 13 
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Niiitli-Sdiitli piittcnis could be t.ikfn 
catc of h\ iLiviiig additionni planes join 
the fuiinatioii as tlic ftrip widened and 
hashig some of flic miter pljiics drop 
(lilt as the border coastline was p.isscd 
or the area narrowed. 

If die simcs were done in June. 
Goddard said that it might be possible, 
using automatic aperture eiintrols. In 
extend usable daslight hours. I'hi' 
would be done be starting from the 
south of the first strip in the immiing. 
firing die first strip, refueling if uctes 
san, firing back the second strip, re 
fueling, and tlien going to tlic ncarcsl 
base tn be rcadr for the next day's 
strips. 

Alternate Plan 

But. said Goddard, if upon com|)lct 
ing tlic first stri|) it was found th.il 
tlimds were reported orct the Ural 
Mountains (wliicli arc about in tin 
middle of the second stripl. then die 
B-s2s could refuel in air and fir orci 
to flic third strip or rrhercrer tlicrc wa- 
eltiir skr . IDoiiig trr-o strips per day, the 
preliminary dO.OOO-fs.OQO ft. surr-cr 
could ])C done in three day.s of cloudless 
wtadier. 

Goodard s.iid that, from his experi- 
ence, it is possible to find a stretcli 
of clear summer wcatlicr seith long day 
light liQurs rvliich mores slowly W e'l 
to Hast at just about tlie riglit speed 
for the surrey. 

'Iliougli dicrc may be scattered 
clouds, the amount of orcrlap Isctrrccii 
succcssirc shots of tire triinctrogon 
cameras toftcir 60t? ) as well as the great 
amount of orcrlap on the outboard 
cameras will tend to get around tliis 
IHoblem. 

Otlicr detection means sudi as radar 
and infrared rronld scnc as a check on 
the eanicr.i record. 

Other Estimates 

I’rcr ious estimate based on tlic RB-d" 
licid that it rvould take 10 dars of good 
weather to inspect Russia but that it 
ruiuld probabK' take a year before 10 
dars 0^ good rreather rvcrc acliicrcd. 
Tins estimate (.W .-kug. S. llll. 
p. 21) bv Shernian M. I'aitchild. hair- 
child Camera and Instrument Cotji.. 
was based upon one RB-47 protograph- 
ing 4.000 sq. miles per hour. Thi' 
called for use of 14 RB-47s. 

Stassen told tlic Siilicominittcc thal 
it rvould hake less than six months to 
photograiJh the Sur ict Union, allorr ing 
for ru-.ithet. ’I'lie jircscnt estimate hr 
Gen. Goddard allorrs for wcatlict hr 
planning to do the rvotk in a moiilli o( 
the r ear in rvhieh good weather can be 
expected and har ine a flexible enough 
flight pLin that the formation can be re- 
directed as good wL-atlier areas dcrelop. 

.\ftcr each dar ’s fiyor er. the exposed 
film cartridges rrould be sent back to 
large data reduction centers at the 
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itSPEClAL VmTS 

Eastern's continual research and development program 
keeps pace with the growing aviation industry. As new 
problems occur with progress in aircraft development. 
Eastern units are constantly developed to fill their func- 
tion as planes fly higher, or faster, or with greater load 
capacity. 

) Eastern welcomes the chance to help engineers "take 
out the bugs” with equipment that cools, pressurizes, 
or pumps. From the extensive line of existing units, 
new adaptations, or custom-made designs, Eastern is 
ready to meet every challenge for equipment that 
handles your needs the best today . . . better tomorrow. 



Write for Aviation Products Catalog, Bulletin 330. 






MORE ABOUT BRISTOL'S “WHISPERING GIANT” 


No runway problenns 


• • urate. • •, .A- 


The brilliant new Bristol Britannia is the 
world’s largest, fastest turboprop airliner 
...yet operates from existing runways 
throughout the world. 

F rom a 6,000-11. runway, she will lift a 28,000-lb. pay- 
load plus enough fuel for a sector distance of 2,500 
miles, with full allowances and reserves. 

The Britannia is powered by four 4,120 horsepower 
Bristol Proteus engines, cruises at 400 m.p.h., carries up 
to 133 passengers at amazingly low operating costs. 

She is the world's most versatile airliner because she 
maintains her matchless standards of efficiency and econ- 
omy on an extremely wide variety of stage-lengths . . . 


on routes ranging from 5,500 right down to 200 miles. 

On all counts, the Britannia is years ahead of any other 
passenger aircraft. 

She is now in commercial service with British Overseas 
Airways Corporation. Britannias have also been ordered 
by Northeast Airlines, Canadian Pacific Airlines. El A1 
Israel Airlines, Hunting-Clan Air Transport, The Royal 
Air Force and The British Ministry of Supply. 

BRJSTOL 
» 

Britannia 

BRISTOL AIRCRAFT LIMITED, ENGLAND 
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for the Britannia 



DARNELL 


PROVIDE OufytltiectiHg 
PERFORMANCE AND ECONOMY 



o 

RUBBER TREADS ... a «id* CMC* sf 
iTMds tuiwd to sB trp« of Aeon. itKhiU- 

mlsMM troods. mail* DamoO Cosnn and 
Whoob highly adaptad to raagh VKig*. 


o 



e 


STRING GUARDS . . . E««a theagh itring 

oil I' ^ 

o 

LUBRICATION ... all swItoI and whaal 
bearings art facfery poahad with a high 
giMliry grease that "trends igs" under at- 
leek by heat and water. Zerh fittings are 
ptorlded far gulck grease-gun lubrieetion. 


FREE MANUAL 




USAl'' Air Charting anti Information 
Center. St- Lotiis. ^Io-. Gocldarci i-iid. 

Interpreters would piece tlic photos 
togctlicr and cireck the findings against 
wliat was disclosed in the Russian mili- 
hars' blueprints- If points of special in- 
terest or contradictions slioiild show up. 
mobile ground observers svinild he dis- 
patched on unannounced surprise visits 
to make spot cheeks. 

Harr.- Gewertz. also of Bulova, and 
witli presious experience at the plioto- 
reconnaissance laboratorv of Boston 
Universih'. said that data reduction 
would be more of a problem than the 
flyoscr. but is still witliiu present capa- 
bility. Improved specialized equipment 
could speed the progress. 

If a full scale mapping job of U.S.S.R. 

were contemplated, it would take about 

60,000 9 ill. X 9 in. prints from tlic 
center or vcrtic-.il camera. These would 
be |)icccd together to fomi a mosaic 400 
ft. long in the haist-Wc-st direetioii and 


that c.xact figures arc not so important 
as tlie fact tliat we do liavc the capa- 
bility of perfonning the mission and 
that when accomplished, meaning can 
be wrested from photographs taken at 
eight mile altitudes. 

I'or an organized Open Skies program, 
Gewertz bclicses a new non-defense 
department agency should be estab- 
lished solely to perform this important 
mission. Technicians would be assigned 
to specialize on limited areas of 
U.S.S.R. so that any changes would 
Iiavc a maximum chance of being de- 
tected. 

Gestalt Method 

These regional experts, said Gewertz, 
would Iw well schooled in the art of 
Gestalt iiilcrprctation. 'Iliis is the pliil 
osopliy tliat separate iimoccnt appearing 
objects may not retain their innocence 
n hen imaginativ ely analyzed as an over- 
all )xittcni. 

If, in a previously Ixirrcn tcrniin. 
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try, more careful consideration would 
he called for. Upon dispatching a clicck 
plane equipped with infrared detection, 
it is found that the area between these 
"trees” is somewhat warmer than the 
rest of the terrain, then it is likclv that 
the observer could with confidence dis- 
patcli a ground observer to look for 
hidden nndor|ronnd activitv. 

Anothcr aerial photoreconnaissance 
expert. Duncan E. Macdonald, dean of 
the graduate school and professor of 
physics, Boston Univcisitv, discussed 
feasibility of Open Skies before the Sen- 
ate's Subcommittee on Disarmament. 
Macdonald is a past director of the 
Physical Rc.vearch Liboratorv of the 
University which specializes in aerial 
reconnaissance, and is a member of the 
Scientific Advisory Board of the Chief 
of Staff USAF and im aerial recon- 
naissance consultant to the Rand Corp-. 
Santa Monica. Calif. 

Inspection Funetion 

"'The function of aerial inspection 
may be simply snnimcd.'' he told the 
Subtomiiiitfcc. ''Given a 9 million sq. 
mi. tract (U.S.S.R.). 300 flight lines 
providing about 200,000 photographs 
can provide total cover. This considera- 
tion is based upon tlie assumption of a 
simple installation of present standard 
equipment. \ more complex installa- 
tion and nr new tools would markediv 
rodiicc tlic fliglit-linc requirements. 

‘■'nils cover would yield positive in- 
formation as to the areas of activitv and 
areas of non-activ ity. Of the areas of 
activity, a large mimber could be suc- 
cessfully imalyzed to define the nature 
of tills activity and the remainder would 
be marked for a more detailed close-up. 

"This close-up. wc would estimate, 
vv imld require 200,000 additional photo- 
graphs. I'lom this, the nature and in- 
ventory of production and armament 
would be almost completelv assessed. 
Areas needing snpplcmeiitj] ground in- 
spection could be pinpointed.’' 

On subsequent snrvcvs, Macdonald 
said, "the total area survey to locate 
new buildups would require mucli lower 
frequenev- of repetition than the 
close-up survey of tlic selected areas of 
activitv'.” 

Today the technical problems facing 
complete aerial inspection arc rclativclv 
easy, Macdonald said. .Airborne equip- 
ment at hand is adequate for the job. 
Only the |jrobIcnis of tlic mimber of 
trained photointer])retcr5 available, tlic 
development of suitable technological 
support staff, and perhaps sonic changes 
ill basic pliilosopny undctlving equip- 
ment related to tlic photninterpreta- 
tion process would seem to appear as 
niiique to the technological aspects of 
an open aerial inspection program. Con- 
version from ]ia'5Cnt weapons to pro- 
posed missile systems is al.so subject to 
simple aerial inspection, identification, 


Few buyers are as particular about 
aluminum castings as tire makers. 
Their tire molds must be extremely 
accurate, dense, and concentric, Intri- 
cate tread designs must be reproduced 
faithfully. 

Morris Bean & Co. recently cast a 
pair of the world’s largest tire molds 
... 9 foot diameter held to ±.060" . - . 
weight, 2000 lbs. Tire molds, wave- 
guide and fluid flow castings are pro- 
duced in quantity, using the Antiexh 
Process*. If your design includes 
aluminum castings with high perform- 
ance requirements, send us a part print 
for recommendations. 

Morris Bean & Company 

Yellow Springs 4, Ohio 
•Send for technical booklet about the 
Antioch Process for aluminum costing. 


one-ton precision casting 
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GE Runs High Temperature Blade Test 

Molvbdcnuni hirbinc blades permit u Genera) Klcctrie f'i? engine, slionn liere tailpipe glow'ing. to run at temperahires "greativ in 
e\cess of t,600F." CK is using tlie modified cn^nc as a dMiamic test bed at its Cincinnati, Ohio, plant to prove out its coated niolvb* 
denum blades, I'ailpipe color indicates tcinpcratures over l.SOOF. and turbine inlet temperatures near 2.000F. High temperatures were 
achieved bv pounng more jet engine hicl into modified eombustion cans. In addition to the flex hoses for extra fuel, there are hoses to 
carrs' additional cooling nit and liihrication h> standard |47 parts. Solid molvbdenmn blades were made bv GIs's Lvnn, Mass,, forge shop 
and the coating applied bv tire metallurgical laboratnrs. ,\viation Gas Turbine Division at Cincinnati. The coating is not ceramic. Dntiiig 
the tests, the |47 engine. vliicU notnialh docs not exceed l.SnOF Inibinc inlet temperahires. ptodnecd thrusts much higher than its rated 
7,11110.6,000 lb. This uas a hv|>rodnct of the test piograin, and no attempt was made to masimiTc thnrst. 


mventorv and location during tlic transi- 

■'Tcn vears licncc." Macdonald 
uanied, "after the transition. svc;ipons 
will be smaller and uill not need ex- 
tensive support basts. T'hcv will he 
.subject to underground install, ition and 
wide dispersal. No means but aerial 
inspection can approach this situation, 
and predicating this as an accomplished 
fact, aerial inspection will face a prob- 
lem of most grave complexits. 

"From a technological point of view, 
the time is right now— perhaps urgent— 
and the tool is right tor initiation of 
the inspection task . . . public ap.ithy 
must give away to an aggressive search 
for peace." 

Macdonald added that if inspection 
is to be effective, it will have to have 
a very rapid reaction time. Hostile at- 
tack potential must he detected in- 
stantls and accuratch. Detection and 
Cimimunications system must be so re- 
liable, however, that this country will 
not fall heir to moral responsibility for 
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having started a «ar on false informa- 

In line with Miicdcmald's emphasis 
on eommunieatioiis for Open Skies. Dr. 
James B. I'i.sk, Bell Tclcplionc Labora- 
tories, ha.s been assigned the rcs|)onsi- 
bilits for designing a method of "rapid, 
continuous, and reliable" communica- 
tions. lie and his group form another 
task force under Stassen. 

Too Lots for Stockpiles 

NJost fundamental consideration of 
international disannament is location 
of fissionable materials and ICBMs in 
time and s|xicc. It is too late to keep 
track of stock])ikd fissionable m.iterials, 
but inteniatioiial inspection can begin 
in time to monitor dcvclo|micnt of 
means of delivery for this fissionable 
material. 

If the ICBNf becomes operational, 
the greatest single need will be the fecit- 
nologiciil breiikthrough which pennits 
detection of stores of shielded fission- 
able material. ,\t jircsent the radiation 


from such a store ctm be easily scrccnes' 
from detection. 

Thomas K. Murray, .M'lC commis- 
sioner, said that the LI. S. is doing all 
it can to achics'c <i breakthrough tot 
detecting stores of fissionable matcrials. 

Circuitons methods have been sug- 
gested for keeping track of these ma- 
terials, based on dctcrniinaticm r>f the 
amount of new production. For ex- 
ample, aerial inspection, following the 
methods found successful by geologists 
in located mineral deposits, could de- 
termine in what geographic areas the 
cnemv would be most likclv to be min- 
ing uranium and thorium. The greater 
the number of iiranimn and thorium 
mines located, the greater the chance 
for the groimcl inspectors to check on 
the amounts stockpiled for military pur- 

Other inspection methods would be 
extensions of our present ability tn de- 
tect U.S.S.R. nuclear bomb tests. Mow- 
ever. there is some doubt as to the 
reliability of these methods. France 
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has told the U. N- that certain tyise.s of 
nuclear explosions, such as small ones 
or those under water, might not he 
detected because they do not create 
fallout- 
First Steps 

U. S. has proposed to Russia that the 
two nations carry out a small demon- 
stration test of control and inspection, 
including ground posts and aerial snr- 

This would be limited to a 20,000- 
50,000 sq. mi. nunsensitive area in 
both the United States and the Soviet 
Union. The area would inclitde at least 
one port, one airfield and one railroad 
terminal- Such a demonstration would 
give practical experience and wendd 
fiicilitate the negotiation of a disaniia- 
ment qgreement- 

Earlicr this year, the Soviets projxi.scd 
before the U. N. that use of aerial 
photography be considered "within a 
wide area of Europe” to a depth of fiOO 
kilometers (500 miles) to the East and 
W'est of the demarcation line between 
the principal armed forces of N.Vl’O 
and those of the Warsaw treaty conn. 

Israel has asked why the U. N. 
shoidd not try the world’s first pilot 
scheme in the world's tensest trmible- 
spof-the Middle East. 

U.S.S.R. Inspection 

Little has been said about how Russia 
would go about inspecting the U. S. 
Using cither the Bison turbojet hcavr' 
bombers or their very long range Bear 
tnrboprops, the Russians still would be 
forced to rely entirely upon what air- 
fields the U- S. would make asaibhlc 
lo them. Tlicy lack the necesMtv nvor- 
veas bases for such a mission. 

Stassen said that one of the Rnssliin 
iihjcctions to aerial survey is that Rus- 


sia does not naiit the U. S. to liave as 
etmiplefe a picture of the Soviet Union 
as Russia now has of the U, S.. with re- 
stricted areas marked on cverv’ road 
map. The Russians feel that ground 
inspection is enough, propose that in- 
spectors be stationed at fixed transporta- 
tion junctions. Tn general, the Russians 
object that the United States wants too 
much inspection. 

Senator Hubert Humphrey (D.- 
Minn.) believes the Soviets merely arc 
stalling for time until they are able to 


get their tlicrmonuclcar-vvarhead ICBM 
operational and concealed in under- 

In anv event, Stassen has said that 
the result of his eight inspection studv 
groups vv ill be a detailed operating nirm- 
ual of "what to inspect, how and where 
it would Isc inspected, and a knowledge 
of what can and cannot l>e profitablv 
inspected if we seek to provide a safe- 
guard against surprise attack and to 
supcr'isc an international arms limita- 
tions agreement." 



Spt;clJlly iiiuitificd -Sikorsky S-78 For inshillafimi of two Cciicial Electric T'78 turboshafl 
engines is iiiirlergoing tic-dow'ii and initial flight tests at the Sikoiskv plant iiv Brirlgepnit. 
Comi. S-58 has not been flown out of ground effect with turbine engines, nor out of the 
pkiiit confines. Longrrr flights may be attem]itcd this week. Intake screens protect against 
foreign object damage (below). Botli engines cxliaivst on left side. TTie two engines, w-iiicb 
replace a Wriglit R1820-84 pistnn engine, deliver more Ilian 2,000 bp., weigh total ot 
650 lb. 
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LOCKHEED AIRCRAFT CORPORATION: MISSILE RESEARCH & DEVELOPMENT 
FLIGHT . ADVANCED ELECTRONICS • JET FIGHTERS . JET TRAINERS . PROPJET TRANSPi 


**PS]D1G^RS]E] ••• 2 VO 3^ 



^Today. Naimco’s structural adhesives, 
laminating materials, coatings, putties 
and resins have greater strength at higher 
temperatures . . . allow quicker cures 
with less preparation . . . are less expensive 
. . . more readily available . . . and have 
longer shelf life than ever before. 
This has been no accident. It happened 
because a ^ey ratio, possibly unique in the 
industry, was painstakingly created in 
the Costa Mesa, California, plants of 
Narmco Resins and Coatings Co. 

The key ratio is 2 to 3 ! 
This is what it means to you. In today’s 
scramble for lighter, stronger, mote 
heat resistant materials, organizations ... to 
serve you best . . . must have a potent, 
steadily growing research capability. At 
Narmco two researchers . . . chemists, 
physicists, engineers . . . are employed for 
every three production workers! 
lb you who use Narmco products in the 
production of aircraft and missile parts 
and assemblies, this means steadily improving 
materials ... of a quality you can depend 
upon ... at lower cost . . . and delivered when 
needed to meet tight production schedules! 


It also means new materials that 
do jobs every day that metals alone can't do ... materials 
essential to the successful design and fabrication 
of tomorrow’s aircraft and missiles! 
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Canadair has long been associated with the 
Government of Canada in the development 
of nuclear programmes. In its role of 
designer and builder of specialized research 
equipment, the company has successfully 
undertaken projects of considerable size and 
complexity . . . helping to unleash the atom’s 
power for peace. 

The experienced Canadair team of nuclear 
physicists is available for consultation with 
scientists or industries to study and specify 


how nuclear knowledge can be applied in 
any field: generation of heat and power — 
medicine— agriculture— metallurgy or 
general industry. 

Inquiries are particularly invited from 
universities, laboratories and industries. 
Write to Nuclear Division, Canadair 
Limited, Box 6087, Montreal. 


W- 


CANADAIR 


Saab 32C For 





ree, montrsal, eANAD* 




First in Constant Speed Drives. 


SUNDSTRAND DRIVES 

give B-58 trouble-free 
400-cycle electricel system 

The USAF’s B-58 Hustler, built by Convair, is America's first 
supersonic bojnber. The B-58's electrical system, cited as a trouble- 
free system on the aircraft, contributes materially to this perform- 
ance. A package-type Sundstrand Constant Speed Drive, designed 
specifically for use on the Hustler, operates on engine oil and pro- 
vides oil to cool the alternators. It gives the B-58 an extremely 
compact, lightweight, and environment-free 400-cycle electrical 

This application of Sundstrand Drives on America’s first super- 
sonic bomber is another outstanding example of the reliability and 
performance that make Sundstrand first in constant speed drives. 


SUNDSTRAND 
AV I AT I O N 


Division of Sundstrand Mochine Tool Company • ROCXFORD, IIUNOIS 




CONSTANT SPEED DRIVES » AIRCRAFT ACCESSORIES 
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This completely new instrument affords continuous monitoring at up to 10 or 
more test locations. Plug-in circuitry, environmentally tested for use at high 
altitudes and ambient temperatures, coupled with stable operation permits 
almost instantaneous measurement of explosive gas concentrations. 

wire or phone for additional in/ormalion 

WIXDSOR 6-9150 


HUNTER-BRISTOL CORPORATION 

BRISTOL, PENNSYLVANIA 
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AiResearch MISSILE AUXILIARY 



IPACTURE 


DESCRIPTION 


ALUMINUM ClEANINC 

A nonetching, soolr*tank alummum cleaner for rapid removal of marking inks and 
soil from oluminum alloys. 


oluminum prior to 


Room temperoture deoxidiier for removing oxide films ond reducing c 
resistance of aluminum olloys to proper welding requirements of less Ihi 
microhms. 




MAGNESIUM CLEANING 

A versotile. heavy*duty took cleoner for removing heavy oils, greases and drow- 
ing compounds. Phosphoted to condition water — silicoted for better cleaning 






Water'wash spray 


ALUMINUM BRIGHTENING 

A medium. duty brightener. Removes surface corrosion residues. Brightens without 
lorroding surfaces. Meets SpeciPcohon MIL.C‘25378. 


Ropid removal of 
tornish and corrosior 


CARBON REMOVERS 

)k carbon remover for greose, oil, carbon deposits from 
'ts. Noncorrosive — excellent for stripping paint from base 


Exterior cleaning 


Emulsion cleoning 


Carbon removing 


EXHAUST STAINS 

A heovy.duty point stripper^excellent for removal of heavy, coked oi 
on carbon in the exhaust area. 


n exhaust*stoined o 


INTEGRAL FUEL-TANK OESEAIING 
For removing all types of sealing compounds. Especiolly octive 
sulfide polymers. 


PAINT REMOVERS 
heel, and other aircroft metols. 




Superior tonk-type re 


sr for aircraft finishes. 


OIL AND WATER ABSORBENT 
sofest, lowest "use-cost," oil-purpose floor obsorbent. Absorbs b 
• r without breaking down, losts longer, goes further. 


’16 
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Reduce cleaning costs and maintenance time 
with Wyandotte’s aircraft- cleaning products 


Wyaiuiottc offers tlie aircraft indii.stry a complete 
line of specialized clciiiiing products. There’s a long 
list (sec chart on o|>po.site page) of these toii-tpiality 
products, inclutling; aluminum cleaners and bright- 
cner.c, metal clcatiers, emulsion cleaners, electro- 
cleaners, carbon removers, deoxidizers, paint 
removers, tank dcseulants, and spra.v-booth coin- 
iwutids. Ill addition, AVyandotte makes a s|iecial 
lirte of cleaning compounds to meet government 
sijccifications. All of these proiluct.s are liacked by 
many years of Wyandotte experience. 


Wyandotte service is complete — ranging from the 
operations listetl at left to dishwashing, rug wash- 
ing, and maintenaiiee cleaning of buildings. We 
liave experienced service representatives who have 
complete teelinical iutoriiialion on these cleaning 
operations. 

Mail the coupon today. We will gladly show you 
how to use any of our spccializcxl cleaning com- 
pounds to your be.st advantage. WynndolU Chemi- 
cat» Corporation, tVi/andolle. Michigan. Also Los 
yietos, Cnlifornia. Offices in Principal Cities. 



CHiMICALS 


J. B. FORD DIVISION 


SPECIALISTS IN 
AIRCRAFT-CLEANING 
PRODUCTS 


WyondoKe Chemicals Corporation 
Oepl. 3002 
Wyandotte, Michigan 

Please send more informotion on the following products: 


Address. 

City 


.Title. 
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Sanders SERVO VALVE * 
Prime Control on / 
Turbine-driven ^ 
Alternator 


An essential component 
in the General Electric 
Turbo Alternator Drive — 
electrical power plant of the 
mighty Boeing B-52 Strato- 
fortress — is Sanders Associates’ 
SA-19 Electro -Hydraulic Servo 
Valve. Based on the Sanders "Boot 
•stage internal force feed- 
back principle, the 
SA-19 provides 
stabilization in the 
Turbo-Drive’s frequency 
control system. 


In this application, extremely demanding valve 
frequency response is required over the operating 
range of — 65'F to 225'F, with a supply pressure 
of 100 to 400 psi. 

The SA-19 has proved capable of successful and 
stable speed control even after prolonged "cold soak- 
ng” at — 65°F oil and ambient temperatures. 


Whenever and wherever reliability counts, Sanders offers 
a complete line of servo valves for industrial and military 
ippiications co\ ering all (low anci pressure ranges. Our exlcii- 
-e experience and manufacturing facilities assure you of fast, 
economical production. Call on Sanders engineers to solve 
your servo-valve or hydraulic system problems. 


Write today for a 


'e information. 
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NOWI Get Extra Aviation Space Values at No Extra Coat 
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SCHEDULE THE 


Aviation 

^ WEEK 


RESEAR CH AND DEVELDPMENT EDITION JUNE 3rd 

A Guide to Airpower P 




Need for Specialized Research and Development Information 


Manufacturers are busy broadening their research 
and development activities. They recognize that 
their competitive position depends on the ability 
to compete in the urgent quest for new basic 
scientific knowledge in such diverse fields as geo- 
physics, aerothermodynamics, metallurgy, human 
factors and aerothermochemistry, etc. Because of 
the highly specialized sciences and technical fields 
concerned, manufacturers must often obtain re- 
search and development assistance from outside 
sources — government, university, scientific foun- 
dation, foreign and other manufacturers. In a 
sense, research and development has become a 
unique commodity that is produced, bouqht and 
sold. 

Expansion of research and development procure- 
ment activities has brought the need for a Guide 
which will increase the understanding of procure- 
ment procedures and available facilities and capa- 
bilities. To satisfy this need, the Research and 
Development Edition, an outgrowth of editorial 
pioneering in this field as outlined later in this 
announcement, will provide the following special- 
ized research and development information : 

INDUSTRY 

Industry’s vital and rapidly increasing role in re- 
search and development will be surveyed. 
Indexed guidebook section tells industry what 


facilities and capabilities are available, where they 
are and how to utilize them. Information on the 
marketing of research and development availabili- 
ties will be reported 

Newly revised government research and develop- 
ment contracting policies and procedures ex- 
plained in detail. 

GOVERNMENT 

Missions, organizations and operating procedures 
of National Advisory Committee for Aeronautics; 
Air Research and Development Command; and 
Office of Naval Research summarized. Their labor- 
atories, research stations and test center facili- 
ties, capabilities and availabilities analyzed in de- 
tail. 

UNIVERSITIES AND SCIENTIFIC 
FOUNDATIONS 

Exhaustive report on the important research and 
development programs at work at various uni- 
versities and independent establishments through- 
out the country. Particular attention is given to the 
procedures of sub-contracting these resources. 

INTERNATIONAL 

Exclusive coverage of oversea’s sources of re- 
search and development available to industry as 
reported by our Geneva, Switzerland office. 


Pioneer Research and Development Coverage 


Aviation Week pioneered research and develop- 
ment coverage in 1953 when it presented an ex- 
clusive full-scale report on the USAF Air Research 
and Development Command and the gigantic in- 
dustry, military and scientific production team 
that it coordinates. Thousands of extra copies 
were purchased by government, industry, uni- 
versity and foreign establishments and used as the 
standard reference for training research and de- 
velopment and procurement personnel. 

In 1966, Aviation Week was called upon to publish 
a second Air Research and Development Command 
Edition to report the many changes, improvements 
and advances that had been made. It is now in use 
as a current standard reference and training aid 
on research and development. 

Aviation Week’s 26 full-time graduate engineers 
and aviation specialists located in key aviation 
centers throughout the world will provide the edi- 
torial manpower and know-how for this newest re- 
search and development service edition. Their 
extensive experience in this field which was pio- 


neered editorially by Aviation Week assures an 
information packed Guide of outstanding useful- 
ness and serviceability. 

ADVERTISERS’ BENEFITS 
Long lasting reference use by industry and the 
military assure advertising repeated exposure. 
Aviation’s largest engineering-management, sci- 
entific and military audience provide advertising 
widest possible circulation. 

Regular June 3rd weekly issue allows extra ad- 
vertising values at no extra cost. 

Regular rates apply and insertions may be a part 
of your Aviation Week contract. 

Advertising will be positioned in appropriate sec- 
tions; heavy stock four-color dividers will make 
up sections. 

Special leather bound copies for military, civilian 
and government leaders. Contact your Aviation 
Week district sales representative for complete 
information. 
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Now available for aircraft, ordnance and industrial applications, 
VASCOJET 1000 is a moderately-priced ultra high strength alloy 
steel possessing extraordinary properties. •This steel is stable to 1000®F, 
surpassing in strength-to-weigh; ratio the liest titanium and hardenable 
stainless allo)'s. It is of great importance for super-speed aircraft struc- 
tures and skins, high-icmpcrature laslcners and rotors. • VASCOJET 
1000 in norma! temperature service at strength levels of 260,000 to 
290,000 psi has the toughness, transverse ductility, fatigue strength* 
and freedom from residual stress that make It ideal for heavy-duty 
applications. Typical among these are aircraft landing gear, air frames, 
engine mounts, arresting gear and other critical components; fasteners, 
springs, pressure vesselsf truck, train, airborne and portable equipment 
parts- • VASCOJET 1000 is available in plate, sheet, strip, bars, 
extruded shapes, wire and forging billets. Write for comprehensive 
technical data. 

•highest of any material reported 

Vanadium-Alloys Steel Company 

LATROBE, PENNSYLVANIA 

SUBSIDIARIES: Colonial Steal Co. • Anchor Drawn Steal Co. • Pittsburgh Tool Steel Wire 
Co. • Vanadium. Alloys Steel Canada Limited • Vanadium-Alloys Steal Sociela Italiana Per 
Azioni • EUROPEAN ASSOCIATES: Sseiele Commentryenne Oes Aciars Fins Vanadium- 
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Dependable oxygen breaching equipment is a "must’I^r 
the military pilot on all altitude pressure suit flights. 
Firewel is proud to have its new integrated oxygen reg- 
ulator system (F2400)* in this important role on these 
outstanding aircraft: America’s IstSupersonic Bomber — 
U.S. A.F. B-58; the U. S. A. F. Supersonic Fighters F-102. 
F-104 and F-105,^/«r Speed and altitude record flights 
of the U. S. Navy F-llF. For information on this and 
other Firewel aviation equipment, write or wire. 



Aeronautical Division 

THE FIREWEL COMPANY, INC. 

AIRCRAFT RfGUlATING C0NTR0I6 • OXTGfN BREATHING fOUIPMfNT 
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In this age of miracles, it’s often easy to forget 
that initiative and courage— as well as money— are 
still basic ingredients of progress. Here’s another 
example. We salute Continental’s new DC-7B 
service as another important step in the develop- 
ment of air transportation. 

Commercial aviation is indeed still pioneering, 
with big ideas, and big investment. We know some- 
thing about this; for Janitrol's resources are being 
called upon to support challenging and ambitious 
developments in the manufacture of aircraft com- 
bustion heaters, equipment, couplings, pneumatic 
controls, hot fuel prime units, heat e.xchangers. 




Janitrol Aircraft-Automotive Division, Surface 
Combustion Corporation. Columbus 16. Ohio . . . 
District Engineering Offices: Washington, D. C., 
Philadelphia. Columbus. Ft. Worth. Hollywood. 



COMBUSTION SYSTEMS • HEAT EXCHANCERS • PNEUMATIC CONTROLS 
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SAFETY 


Pilot Filed VFR, Flew on Instruments 
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FAMILIAR 
TUNE. 



BRIGHT 
NEW BEAT! 


One company after another plays “Your Future With Us”, hoping 
to make a hit. The reason is obvious: today there are more open- 
ings at all levels for engineers and skilled technicians than there 
are qualified men to pick up the pay checks. 

We play the tune, too, but we like to think ours has a new 
twist, a bright new beat. Since Sikorsky is a young company in a 
new and different field, our fresh approach comes naturally. Even 
though we pioneered the modern helicopter, our baby has had 
less than two decades to prove its unique capabilities. 

While making no attempt to deny our youth, neither do 
we attempt to reject the plaudits earned in these few short years. 
Helicopters are acclaimed everywhere as the world’s most versa- 
tile aircraft. We look to you to help Sikorsky helicopters become 
the world’s most versatile means of transportation. And we offer 
you the kind of career that naturally follows such a challenging 
assignment. 

Getting acquainted, of course, is a give-and-take propo- 
sition. You can start the baU rolling with a resume to Mr. Richard 
Auten at our Bridgeport Personnel Department. 



SIKORSKY AIRCRAFT 

BmOCEfORr-STSATFOSO, CONNECTICUT 
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ENGINEERS AT ROHR 



—not the blueprints! 


Production design engineers at Rohr will tell you there's 
no time for aimless wandering with blueprints. Every 
man on the Rohr team knows his job, and benefits 
directly from doing it well. 

Rohr, world leader in production of power packages, 
builds major components for most of America's leading 
air frame manufacturers. Rohr’s contract backlog of 
$223,000,000 (nearly 40% commercial) calls for 
immediate expansion of personnel and facilities. Per- 
sonal advantages are exceptional, recognition is fast, and 
permanence is assured. 

Your opportunity at Rohr plus Southern California’s 
all-year sunshine offer you and your family the happy 
living you seek. If you are an experienced aircraft design 
engineer, enclose resume to J. L . Hobel, Industrial 
Relations Manager. Dept. 39 
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EMPLOYMENT OPPORTUNITIES 


SHOOT FOR the top! 

with 

Chrysler Missile Operations 

Detroit, Michigan 

WHATEVER YOUR GOAL IN ENGINEERING 
MISSILE OPERATIONS OFFERS CHALLENGING 
CAREER OPPORTUNITIES IN 

DESIGN 

LABORATORIES 

and 

MANUFACTURING 

tor 

Engineers with Experience 

in 

STRESS • WEIGHT • MECHANICS 
HYDRAULICS • METALLURGY 
ELECTRONICS • AERONAUTICS 
DUALITY CONTROL • PNEUMATIC 
TESTING ' GUIDANCE AND CONTROL 
ELECTRO-MECHANICAL PACKAGING 
PRESSURE AND TEMPERATURE 
TEST PLANNING • PLANT 
ENGINEERING 

TELEMETRY* INSTRUMENTATION 
ANTENNA • TRANSFORMER ENGINEERING 

TOP 

CHRYSLER FRINGE BENEFITS 

These are permanent positions in suburban 
Detroit, Michigan. Moving and relocation 
expenses paid. 

WATCH YOUR LOCAL NEWSPAPER'S 
CLASSIFIED AOS FOR WORD OF MISSILE 
OPERATIONS RECRUITERS IN YOUR AREA 
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CHRYSLER CORPORATION 

Missile Operations, Personnel Dept. 

P.O. Box 2628, Detroit 31, Michigan 



GENEiRAL ELECTRIC’S 
HEAVY MILITARY ELECTRONIC 
EQUIPMENT DEPARTMENT 

offers an honest 
growth opportunity 


It's easy enough for a company to claim it can offer you growth 
— but it's not always easy to back up the claim with proof. 



Refund Plan for study at Syracuse Univer- 
sity... and many family benefits as well. 






GENERAL^ ELECTRIC 


Court Street, Syracuse, New York 
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EMPLOYMENT OPPORTUNITIES 
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SEARCHLIGHT SECTION 


Remmert- Werner 

S>. Louis Florida Toledo 






IE HEIICOPTER CORPORATION 

SI lond Title Bldg., Phlladalphle, Pd. 
Rlrteflliaute d-9572 


CANNON PLUGS 


Autherliad dllltj Surer 
LieeSTV ATRCRAPT, IMC.. Dee'l. A 


NAVCO 




Lease or Sale 

PBY-5A 

nV» rabile. New cVI' 

BILL EOOY 


EXECUTIVE LODESTAR 


WELSCH AVIATION C< 



PacAero Engineering Corp. 

(Formerly UorAirerDh Englnuering Dtrlsion) 


Immediate Delivery 

PRAn A WHITNEY WRIGHT 

R18^30^ 

R985 R1340 R2000 


ENGINE WORKS 


DC4 Skymasters 

for June 1st, 1957 delivery 

Four DC4A's — One DC4B 
Complete Airline Radio Installation 
Attractive 80-passenger interior 
P&WR2000 nM2 Engines 


Mr. R. A. LATTA 

Eastern Air Lines 

International Airport 
Miami 48. Florida 
Phone.- NEwton 4-3571 


Oeol directly with owner 

For Sale — Immediate Delivery 

26 passddgdr eA-Eoflern Wrighl G202A 

pC-3^ 

3100^000.00 


> 




Hunter B.7B90 


IMMEDIATE DELIVERY 

CURTISS C-46 



EXECUTIVEAIR 

Leeward 

AEHONAUTICAl 

DC-3 SPECIALISTS 
INSPECTIONS 
MODIFICATIONS 
OVERHAULS 
PAINTING 
REPAIRS 
ENGINES 
RADIO 


by wtlline P. 0. BOX 21 
MSoni 48 FIJ 
by ptioniag Tuxedo 7*55: 


schedule y> 
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PNEUMATIC 

SYSTEMS 

ENGINEERS 




T.j.|oni CRestvlei 3-7300 or TOX Somml, 




LETTERS 


Official Record 

SSL,''3:;g“l?,5"l;,£1S,= 
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Farmingdalc, N. Y. 


Data ] 


„rusrs^?ts';;'V'«;:=i 

iS'SJSTrs;.,™;^£",“s 
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Nc« I'alt/, N. Y. 

Missile Monopoly 


’‘'TdoTol'knovs'ahoat your box of «r.m- 
old fadlioned Bring sorcerers. 
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Harvey is a leading independent producer of quality aluminum products in all alloys and s 
Rod and bar, pipe, tube, hollow sections, press forgings, forging stock, impact extrusions, 

structurals, special shapes, extrusions, screw machine products and other aluminum prt 
Harvey is also producing similar items in titanium and steel. 


“Harvey is our prime 

source for light and 
heavy press extrusions 
and jorgings. From 
management’s viewpoint, 
we can always rely on 
Harvey’s traditional 
high quality and service." 


“ilfaterjai from Harvey gives 
us all the inherent advantages 
made possible by the latest 
production equipment, 
complete laboratory and test 
lacilities, and exacting quality 
controL That’s why design 
engineers like myself count 
heavily on Harvey’s 
technical assistance." 



-THE LOCKHEED 
C-130 HERCULES 


The prop-jet Hercules can take off with a 5,000-gallon tank truck 
— or 20 tons of combat cargo — and get to the scene of action close on the 
heels of the fastest jet bombers. Four Allison T56 Prop-Jet engines, 
driving Aeroproducts turbo-propellers, give it speeds of over 370 mph; 
range over 3,000 miles; and the ability to take off and land on 
hastily prepared air strips. The Lockheed C-130 is the backbone of the 
Tactical Air Command’s combat support operations. 



A commercial version of the Allison T56 will soon power America’s first 
prop-jet airliner, the new Lockheed Electra. Allison engines are designed 
and built by America’s pioneer producer of turbine aircraft engines. 

ALLISON DIVISION OF GENERAL MOTORS — Indianapolis, Indiana 


LUSON 


Prop-Jets and Turbo-Jets 


GM 


AIRCRAFT 

POWER 


